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Abstract 

Diabetes is a non-communicable disease that requires continuous care and a knowledgeable 

healthcare workforce. The prevalence of diabetes has increased and is known to affect both 

the quality of life and finances of patients in countries without universal healthcare 

provision. Thailand is a developing country and has experienced the health care shortage for 

many years. In contrast, the number of people who need the health service is increasing day 

by day. It is challenging for the country to manage their population health within the limited 

budget and availability of the healthcare staff. For many decades, the HVs have been 

recognised and involved in several community health projects in Thailand. Employing HVs 

to work in the community is seen as a means of increasing service provision without 

increasing expenditure. Currently it is approximately one million HVs are active in Thailand. 

A HV is a lay person who is recruited by the community. The HV received the trainings 

from the healthcare staff, then delivered multiple health services for the community. They 

were also assigned to take care of 10-15 households in their community. As the HV is               

a voluntary job the HV is not required to work full time. The HV works only once a week or 

four times a month. Initially the HV was not given the monetary incentive; however, 

currently the HV earned monthly compensation from the government for doing service every 

month. In Thailand, the Health Volunteer (HV) plays an important role in providing care for 

diabetic patients in the community.  However, the knowledge levels and learning experience 

of this workforce are key to the provision of high-quality patient care. Yet little is known 

about these phenomena. This study employed an explanatory sequential mixed methods 

design to explore the HVs’ knowledge of diabetes and their learning experiences. The study 

was undertaken in two phases. The first phase included amending, cross culturally adapting 

and translating, testing and administrating a diabetes knowledge questionnaire. This 

modified questionnaire was found to be valid (CVI=0.875-1) and reliable (KR= 0.830) and 
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was therefore administered to 390 HVs in Thailand. The results of the study enabled the 

researcher to identify those with differing knowledge levels, a factor that was included in the 

purposive sampling framework for the second phase of the study where 15 HVs participated 

in a semi-structured interview. The findings of the first phase highlighted that 73.3% of the 

HVs lacked knowledge of diabetes with greater knowledge being noted in the management 

of diabetes and lower knowledge recorded in areas focussed on the prevention of the disease. 

HVs who possessed high knowledge levels were likely to be motivated to learn whereas the 

converse was true in those with lower knowledge levels, underlining the importance of 

motivation to learning. Classroom training was the main learning resource available for the 

HVs. HVs who attended the training were likely to have higher knowledge levels compared 

to those who did not attend class; however, findings from the second phase of the study 

found that the training was not prioritised due to financial pressures and family 

commitments. Although the classroom lecture-based training was deemed to be beneficial 

for the HVs, the high number of classroom attendees and the didactic teaching methods 

presented a number of barriers to learning including, noise, peer pressure and unfavourable 

teaching methods. In addition, poor memory, limited prior knowledge and a perception of    

a theory-practice gap inhibited the HVs’ effective learning. Although there were several 

online diabetes learning resources available, these were rarely accessed, the reason for which 

was unclear but may have been related to internet access.  

Conclusion: The study findings indicate that the current diabetes knowledge of the HVs may 

not be enough to provide holistic care for the population they serve, as the HVs possess 

knowledge gaps in several areas. The study findings also highlight that the large class 

teaching, inadequate relevance to practice, competing priorities and limited focus on the 

prevention of the complications of diabetes, contributed to a lack of knowledge among the 

HVs. It is necessary to eliminate many of the barriers to learning that have been identified 
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in this thesis and reshape the educational provision to enable the HVs to play a more 

productive role in the management of people with diabetes in the local community. 
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Chapter 1 Background to Thailand 

1.1 Thailand profile 

Thailand is a developing country, located in the centre of Southeast Asia (Ministry of Public 

Health, 2011; National Statistical Office, 2019). The country is approximately 513,120 

square kilometres (National Statistical Office, 2019) and has a population of nearly 70 

million people (The World Bank, 2019), making it the third biggest country in Southeast 

Asia (Minister of Public Health, 2011).  

Thailand is surrounded by four countries; Burma (Myanmar) and Laos to the North, Laos 

and Cambodia, to the East and Malaysia to the South (Minister of Public Health, 2011; 

National Statistical Office, 2019). The country is divided into six regions and 77 provinces. 

The regions are—the north, the northeast (also known as Isan), the centre, the south 

(southern peninsula), the east region and the west region. Thailand’s climate is tropical 

(Minister of Public Health, 2011; National Statistical Office, 2019), comprising of three 

main seasons, summer, rainy and winter (National Statistical Office, 2019). 

Ninety three percent of the Thai population are Buddhist (National Statistical Office, 2019) 

with almost every settlement possessing at least one temple-monastery (wat), for religious 

activities. However, other religions are also practised, as Thais are able to worship with 

religious freedom. Around five percent of Thais identify as Muslim (The National Statistical 

Office, 2019) with the remaining two percent of the population practising Christianity or 

other religions (National Statistical Office, 2019).  

 

 



2 
 

Education 

Thailand has both a formal and informal education system (Ministry of Education Thailand, 

2016; National Statistical Office, 2019). Currently, Thai children are provided with access 

to 12-years of free education, nine years of which is compulsory. This includes kindergarten, 

primary school, and lower secondary school (National Statistical Office, 2019). After lower 

secondary school, children can decide whether to attend upper secondary school, college or 

military police institutes (Ministry of Education Thailand, 2016; National Statistical Office, 

2019). 

Language 

The official language of Thailand is Standard Thai (Minister of Public Health, 2011; 

National Statistical Office, 2019). However, outside the central parts of Thailand local 

languages are spoken which, are often sharply different from Standard Thai. Nevertheless, 

as Standard Thai is taught in schools and is used in most of the country’s print media, nearly 

all Thais are able to communicate using Standard Thai.  

Political 

Thailand was established around the 14th century and was known as Siam until 1939. 

Thailand is the only country in Southeast Asia never to have been colonised by Western 

Imperial powers (Library of Congress, 2007). Independent Siam was ruled by an absolute 

monarchy until a revolution in 1932. Currently, Thailand has a constitutional monarchy and 

a Prime Minister who is the leader of the government (National Statistical Office, 2019). 
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Population 

The number of people in Thailand aged over 60 years has increased by six percent within 

only two decades. A combination of the labour control policy (Minister of Public Health, 

2011) and increased life expectancy have contributed to Thailand’s increased prevalence of 

older people (Hsu et al., 2015). Whilst increased life expectancy is welcomed, it does present 

a number of new challenges. The increased need for long-term care for people with often 

complex chronic long-term disease and associated disability, frailty, and dependency 

(Minister of Public Health, 2011; Sasiwongsaroj and Burasit, 2019) is costly and logistically 

difficult to manage. In addition, these additional needs pose a challenge for the country’s 

capacity to provide healthcare professionals that are adequately prepared to care for these 

populations (Harper, 2014). 

Economy 

To meet the financial costs associated with an ageing population it is imperative that                  

a country’s economy is robust. Until the early 1990s Thailand was one of the largest growing 

economies in the world (Sachayansrisakul, 2012). However, in 1997 an Asian financial crisis 

often called the ‘Tom Yum Kung financial crisis’ (Wonglimpiyarat and Tripipatkul, 2017) 

spread throughout the world. The effect on Thailand was profound. The Thai Baht lost half 

its value and the government were forced to adopt a floating exchange rate system causing 

further unrest and limiting the funds available to support healthcare.  

Currently, Thailand is a mixed type economy based on agriculture, industry, tourism, natural 

resources and the service sector (National Statistical Office, 2019). Rubber is the country’s 

primary export; however, Thailand also exports other crops such as rice and vegetables 

(National Statistical Office, 2019). In addition, Thailand generates substantial wealth from 

tourism due to the many tourist attractions and excellent hospitality (National Statistical 
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Office, 2019). The tourism economic review in 2019, estimated that tourism contributed 23 

million pounds to the Thai economy in the first six months of the year. The Gross Domestic 

Product (GDP) of the country in 2018 was estimated as 504.99 billion US Dollars, equal to 

0.81 percent of the world economy (Trading economic, 2019).  

Nearly half of employees in Thailand are employed within in the service sector, 

approximately 33 percent in the agricultural sector and 22.56 percent in industry (Statista, 

2019). However, with an increasing ageing population this is expected to reduce over the 

coming years (Otsu and Shibayama, 2016)  
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Figure 1 Thailand map 

Source: Wikipedia 
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1.2 Thailand’s Healthcare system  

As discussed previously, Thailand is becoming an ageing society (Pagaiya and Noree, 2009; 

Haque et al., 2016), which is likely to increase the need for healthcare provision and reduce 

the labour market. It is therefore necessary to describe the makeup of the current healthcare 

system in Thailand and explore how the government has responded to this demographic 

shift. 

The Thai health system is financed form a combination of sources; including general taxes, 

social insurance contributions, private insurance premiums and direct out of pocket 

payments (World Health Organization (WHO), 2017). The government provides the main 

source of public expenditure on health (Wibulpolprasert et al., 2011). Hence, like many state-

funded health systems its budget is reliant on the country’s economy. This became a stark 

reality following the 1997 financial crisis when health spending was reduced significantly 

(WHO, 2017). Consequently, new models of care that were less costly were sought. 

The Health Service in Thailand can be divided across 5 levels: self-care, primary health care, 

primary care, secondary care and tertiary care (Keiwkarnka, 2014).  

Self-care is focused on enhancing people’s capacity to look after themselves and make 

informed decisions regarding their health, including health promotion, self-management and 

rehabilitation (Keiwkarnka, 2014). The second level of care, Primary health care 

encompasses the provision of services which are delivered by the village health volunteer 

and other private volunteers working alongside professional health workers (Keiwkarnka, 

2014). They include health promotion, disease prevention, health care and rehabilitation. 

Primary care, the third level of care is a more medicalised level of care normally delivered 

by qualified health care professionals within a health centre (Keiwkarnka, 2014). The fourth 

level of care is termed secondary care and tends to encompass all hospital level care, 
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regardless of whether this care is delivered in a community hospital, regional hospital or 

private hospital. Lastly, tertiary care describes any specialist type of care that is delivered in 

a general hospital, regional hospital, university hospital or large private hospital 

(Keiwkarnka, 2014). 

Thailand’s health service is managed primarily by the Ministry of Public Health (MOPH) 

with some authority for delivery devolved to other administrations (Woratanarat et al., 

2017). Around two-thirds of hospitals are managed by the MOPH, while other public 

hospitals such as medical school hospitals are under the Ministry of University and the rest 

are under the Ministry of Interior and the Ministry of Defence (International Labour 

Organization, 2015).   

The public sector healthcare structure is classified from provincial to village and family level 

as outlined in table 1 below.  

Table 1 The public sector healthcare structure 

Provincial Regional and specialist hospitals providing 

health service to 300,000-1,000,000. 

(International Labour Organization, 2015).  

District level Community hospital covering a population 

of around 20,000-100,000. The main health 

providers are general practitioners  

Primary Care Health Centres including health workers 

and technical nurses +/- Physicians 

Primary Health Care Health Volunteers 

Village and family Focusses on self-care 
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The Public Health insurance system in Thailand consists of the Civil Servants Medical 

Benefits Scheme, Social Health Insurance Scheme and Universal Health Coverage Scheme 

(UHC) (Woratanarat et al., 2017; Sumriddetchkajorn et al., 2019). UHC is the largest scheme 

covering around 49 million people (Woratanarat et al., 2017). The Social Health Insurance 

Scheme covers around 14 million people (Woratanarat et al., 2017). Finally, around 5 million 

people, government employees and their dependents, are included in the Civil Servants 

Medical Benefits Scheme (Tangcharoensathien et al., 2010; Woratanarat et al., 2017). 

As mentioned previously, the largest portion of the health protection scheme is provided by 

UHC. The Thai Government introduced the UHC in 2002 in a desire to increase access to 

health for people from all areas of Thailand and reduce unaffordable health costs (World 

Health Organization, 2017). In line with the other countries who have adopted such                   

a scheme, there was a vision to extend healthcare access for everyone, based on health needs 

rather than the ability to pay for the service (Agustina et al., 2019; Aregbeshola, 2018). 

Patients in this scheme can obtain health services from registered health facilities classified 

as primary, secondary and tertiary medical care units. However, the primary medical care 

unit is the first contact point for all beneficiaries. The three medical care unit levels are 

connected through a referral system, the patients are referred for specialist care based on 

their conditions and hospital capacity (Department of medical service, 2014).  Except in 

emergency cases, patients are not allowed to progress to secondary or tertiary medical care 

units without referral from the primary medical care unit. Although there are several public 

hospitals in Thailand, people have limited access to the service due to the high volume of 

customers in public hospitals (Thungthong et al., 2017).  

However, some have raised concerns that the wholesale introduction of UHC has seen             

a rapid increase in the scale of care, which may have negatively affected the quality of care 
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(Bloom et al, 2018). Examples provided include medical error, infection control and 

mistreatment (Bloom et al, 2018).   In addition, some have questioned the sustainability of 

such a scheme in low and middle-income countries. Whilst the introduction of the UHC 

provides health insurance for over 75% of the population (WHO, 2017) managing the long-

term costs that are met through general taxation is challenging (Wibulpolprasert et al., 2011; 

Tangcharoensathien et al., 2018; Agustina et al., 2019; Sumriddetchkajorn et al., 2019,). This 

challenge is only likely to become more difficult as the population ages and the income from 

taxation decreases (Wibulpolprasert et al., 2011; Tangcharoensathien et al., 2018). The 

resource requirement is increasing and is expected to increase year on year (International 

Labour Office, 2016). In contrast, the healthcare expenditure per capita rate as approved by 

the government tends to be lower than the amount requested by the healthcare facility 

(International Labour Office, 2016; Reutrakul and Deerochanawong, 2016). Although the 

health budget per capita has increased over the last decade increasing from 1,202 to 2,693 

Baht (32 to 72 GBP) (International Labour Office, 2016) increased labour and material costs 

has resulted in much of this additional income being lost (International Labour Office, 2016). 

Consequently, each hospital must tightly manage their budgets (Sumriddetchkajorn et al., 

2019) exploring cost reduction and income generation. Indeed, several hospitals in Thailand 

currently rely on donations from the private sector and charities to maintain their 

infrastructure (Sumriddetchkajorn et al., 2019). In 2017, medical equipment for 11 hospitals 

was funded by a fundraising campaign involving running 55 days cross country 

(Sumriddetchkajorn et al., 2019).  

The private sector provides the final means in which the people of Thailand can access 

healthcare. During the economic expansion from 1992-1997, the government launched            

a policy to promote private hospitals by allowing tax incentives to invest in such facilities. 

The number of private hospitals increased exponentially with 491 private hospitals being 
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available by 1997. However, most of these hospitals are located in central Thailand (National 

Statistical Office of Thailand, 2018), including Bangkok and more urban areas (International 

Labour Organization, 2015).  Unfortunately, the economic crisis that beset Thailand led to 

financial issues in all private sectors. The change in foreign loans and interest rates caused 

an increase in the cost of medical supplies and a reduction in customers, hence in 2004, only 

60% of these hospitals remained (International Labour Organization, 2015) so the Thai 

government launched a project to become the centre of the medical hub of the region. This 

project was driven mostly by private hospitals. (Nooseisai et al, 2016).  

This medical hub led to an increase in medical tourism with around 4 million international 

tourists visiting Thailand for medical services in 2017 and earning the country nearly                

3 trillion Baht (65 billion pounds), which equals 38% of the market share of the Asian 

medical service hub (Pattharapinyophong, 2019). However, the consequence of this project 

led to an increase in the internal brain drain from public to private hospitals and an increase 

in healthcare inequality (Nooseisai et al., 2016).  The healthcare workforce shortage has been 

reported in Thailand for many years, however, the rise in the number of private hospitals in 

Thailand to serve medical tourism caused a high demand for healthcare staff and many 

healthcare staff left the rural public hospitals to work in the urban private hospitals where 

salaries and benefits were greater. Consequently, the public sector was placed under 

increased pressure.  

The second issue was the increase in the cost of private healthcare. As many private hospitals 

were built to serve medical tourists, they provided a service similar to a hotel with high 

quality meals, furniture, decoration, tools, technology and personal care for the customers. 

This resulted in the cost of care increasing substantially with many from the local market 

unable to afford this expensive service. The increase in the cost of the private hospital care 

in Thailand widened the access gap, especially for those with low income.  The majority of 
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Thais who live with a chronic disease and receive a low-income, were likely to use the basic 

health service (Namjaidee, 2014). Only those with a high income can afford to use the 

services of private hospitals (Namjaidee, 2014). Finally, there is an infrastructure gap 

between private and public hospitals. The private sector provides an alternative to public 

hospitals for Thais, as it is convenient and saves time. However, the people benefiting from 

this sector are limited to those with a high income who can afford the price, those who do 

not require complicated or continuous care and those living in urban areas. Therefore, public 

hospitals are still needed and play a key role in providing a health service, especially for 

those living with chronic disease, low income and living in the countryside. However, it is 

challenging for the public hospitals to provide health service for the patients with the limited 

resources.  

In summary, Thailand is a progressive country that recognises the health needs of its 

population and whilst the introduction of the UHC has provided increased access to 

healthcare, it is not without its challenges. The Thai economy is fundamental to the continued 

availability of care that is free at the point of delivery. However, with an ageing population 

that is likely to generate increased health demand and yet lower income from taxation, 

alternative models of healthcare are needed.  

This thesis aimed to assess the HVs’ knowledge of diabetes and their learning experiences. 

The thesis involves two phases; a quantitative phase followed by a qualitative phase. The 

aim of phase 1 of the study was to assess the HVs’ knowledge of diabetes, using the HVs 

diabetic-knowledge questionnaire. While the aim of phase two of the study was to explore 

the HVs’ experience of learning regarding diabetes. The thesis was presented in ten chapters 

which were shown as follows:  1) background to Thailand 2) the healthcare workforce 3) 

diabetes 4) learning theory 5) research paradigms and methodology 6) identification and 

critical appraisal of existing diabetic knowledge questionnaires 7) quantitative study 8) 
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qualitative study 9) integrated findings and discussion and 10) recommendation and 

conclusion. 

In this first section of the thesis, I have provided an overview of Thailand, the country in 

which the study was undertaken. This has included an exploration of its history, economy, 

demography, geography and its health infrastructure. By doing so, I have highlighted the 

challenge that many countries face when delivering universal healthcare; that is, attempting 

to provide high quality care for an ageing society with limited financial resources. However, 

Thailand’s topography increases these challenges with large numbers of the population 

living in rural areas with limited access to formal healthcare. Consequently, alternative 

models of care are needed. The Health Volunteer is one such model that promotes the 

importance of locally delivered lay care, the merits of which are reduced healthcare costs 

and access to a form of health care in local communities. However, despite these perceived 

merits little is known about the preparation of such volunteers working within these 

communities. Later in the thesis, I will explore the knowledge base and educational 

preparation of these personnel within a finite patient group, namely diabetes. In the next 

section I will provide an overview of diabetes and the risks that it poses. I will then discuss 

how the health volunteer role has developed to support people with diabetes and 

subsequently I will explore the knowledge base of the volunteers.  

  



13 
 

Chapter 2 The Healthcare Workforce 

2.1 Health care in Thailand 

This section of the thesis will describe the nature of the healthcare workforce in Thailand, 

exploring how this affects the way that care is delivered and the role that Health Volunteers 

(HVs) play in diabetes care. Whilst Thailand is a progressive country, the number of 

qualified healthcare professionals per capita is well below the global average. However, this 

problem is not new (Pagaiya and Noree, 2009) and is believed to have been caused by               

a combination of an outward migration of healthcare professionals to America and England 

(Woratanarat et al., 2017), known as the external brain drain and an efflux of staff from state 

to private hospitals, known as the internal brain drain (Pagaiya and Noree, 2009).  

According to Khunthar (2014), the number of nurses in Thailand is insufficient to support 

the needs of the population. The ratio of nurse per population in Thailand between 2010-

2020 was noted to be just 1: 400. However, in addition, only 130,388 of the total number of 

nurses in Thailand were under 60 years of age despite a projection of 165,300 nurses needed 

to care for the 65.4 million Thais. These findings are supported by a wider health workforce 

review (nurse, dentists, and physicians) by Jithitikulchai (2020).  Jithitikulchai reported that 

in September 2019, around four fifths of hospitals were functioning with fewer 

recommended numbers of nurses’ dentists and physicians. These shortages related to 16,000 

nurses, 3,400 doctors, and 1,000 dentists. It was also noted that shortages were especially 

prevalent in sub-district hospitals. When comparing figures to other healthcare systems, it is 

clear that the ratio of nurses and physicians per 1000 people in Thailand is substantially 

lower than the world average. According to the world bank (2021), Thailand had only 0.8 

medical doctors per 1000 people, while the UK had approximately 2.8 medical doctors per 

1000 people and the world average was 1.6 per 1000. Similarly, the ratio of nurses in 
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Thailand was reported as only 2.8 nurses per 1000 people compared to the UK who reported 

8.2 per 1000 people and the world average of 3.8 per 1000.  

 In addition, Government policies, such as the promotion of Universal Health Coverage 

(UHC) and the Medical Hub of Asia whilst likely to increase healthcare access for millions 

of people has resulted in the need for a larger nursing workforce at a time where the 

emigration of nurses is high. Moreover, the introduction of the Medical Hub of Asia resulted 

in an increase in the number of private hospitals in Thailand with many nurses choosing to 

move from the public to the private sector.  Furthermore, Jaikong et al (2020) noted that an 

increased number of nurses in Thailand are retiring from their roles early and the numbers 

of nurses entering the profession is diminishing because of the Government’s decision to 

cancel nursing scholarships.  

These numerous factors have resulted in a dramatic shortage of qualified nurses and medical 

Doctors in Thailand at a time when the expectation of access to universal healthcare is 

increasing. 

Accordingly, the Thai government, introduced a number of initiatives in an attempt to 

ameliorate the effects of the shortage of healthcare workers. Medical School scholarships 

were introduced to attract medical students from rural areas who, it was hoped would then 

return to work in their hometown (Woratanarat et al., 2017). The initiatives were a short-

term success reducing the migration rates of physicians (Woratanarat et al., 2017). 

Nevertheless, in the long term, only half of the physicians remained working in rural areas 

(Pagaiya et al., 2015) leaving rural residents with limited access to professional healthcare. 

The government launched a similar campaign for nurses studying in their local nursing 

institute with a goal of retaining nurses in their local communities. However, support for this 
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project was short-lived and was cancelled due to the national financial problems (Srisuphan 

and Sawaengdee, 2012). 

In an attempt to ameliorate these gaps in healthcare provision, the Fourth National Economic 

and Social Development Plan (1977-1981) recommended the introduction of a Health 

Volunteer or Health Advocator in each village (Office of the National Economic and Social 

Development Board, 1977). This approach was seen as a means of increasing service 

provision without increasing expenditure (Reutrakul and Deerochanawong, 2016).  In 2017, 

over one million HVs were providing care in Thailand (Primary Health Care Division, 2017) 

at a ratio of approximately 1 Health Volunteer per 10-15 households (Department of Health 

Service Support, 2011).  

The solutions for the global and Thailand healthcare workers shortage 

Task shifting has been promoted as a means of addressing the healthcare workforce shortage 

(Aithal and Jha, 2017). The concept of task shifting involves shifting a task that was 

previously performed by one group of healthcare professionals to a less experienced group 

of staff (Deller et al., 2015). Task shifting has been reported in several countries, as tasks 

were moved from higher to lower cadre of health staff, and even to lay people (Deller et al., 

2015; Aithal and Jha, 2017). For example, in Thailand and Ghana, the cervical cancer 

screening programme was shifted from physician to nurses. While in Zambia and 

Mozambique, HIV counselling was shifted from the nurses and midwives to the community 

health workers (Deller et al., 2015). Some positive outcomes associated with task shifting 

task include oral cancer (India and Sri Lanka), cervical cancer (India), Epilepsy (Kenya, 

Ethiopia, Cameroon), mental health (Tanzania, Pakistan, Zimbabwe, India and China), 

hypertension and diabetes (Cameroon) (Joshi et al 2014). Furthermore, the positive outcome 

of task shifting on health system were shown in a study by Zachariah and colleagues (2009), 
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they reported that task shifting increased access to treatment, geographical coverage and 

improved survival. In addition, they highlighted that task shifting optimised workforce skill 

and engaged the community. However, task shifting also posed some limitations such as 

institutional resistance, sustainability of motivation and continuation of quality (Zachariah 

et al., 2009). Role redundancy and patient safety concerns underpin many of these concerns 

(Joshi et al, 2014). For example, Mullan and Frehywot (2007) found that the scaling up of 

non-physician clinicians (NPC) increased concern of redundancy of care and resulted in 

competition between the physicians and the nurses. However, NPC included in Mullan and 

Frehywot’s study were different compared to the community health worker in other studies. 

Although many of NPC were recruited from the countryside and poor areas, they had                

a different scope of practice such as undertaking caesarean section and anaesthesia, and their 

clinical skills were more advanced when compared to nurses but fewer than physicians. Most 

Thai HVs have lower educational levels than nurses and they are not trained to perform any 

kind of surgery including minor surgery or caesarean section.  

Although the evidence showed that employing task shifting is cost effective, its obstacles 

such as the staff retention and equipment insufficiency have also been reported (Joshi et al, 

2014).  

Prior to the last decade many community-based tasks such as malaria management, 

malnutrition, diarrhea, pneumonia as well as maternal and child health were all carried out 

by nurses but more recently these tasks have been shifted to CHW (Bennett et al., 2014; 

Chilundo et al., 2015). The benefits of this shift were highlighted in paediatric HIV care by 

Naburi and colleagues (2017) who found reductions in nursing workload and cost reduction. 

Conversely, some limitations were reported by Sevene et al (2021) Although Sevene and 

colleague (2021) found that it was possible to share tasks associated with initial screening 

and pre referring management of pre-eclampsia to the CHW, barriers were also highlighted 
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including lack of tool (equipment), human resources (supervisor), and transportation. 

Therefore, it is essential to remove these barriers and minimize the stakeholder’s perceptions 

of the CHW’s inability to undertake complicated tasks.  

Task shifting from qualified health professionals to the CHW has been proven to be effective 

in hypertension management in several studies in low- and middle-income countries (Kar et 

al., 2008; Joshi et al., 2012; Gaziano et al., 2015; Mendoza Montano et al., 2015). The CHW 

took responsibility for monitoring the patient’s blood pressure (He et al., 2017; Neupane et 

al., 2018), assist the nurse to organize care, such as booking appointments for the patient 

(Goudge et al., 2018), and following up the patient’s blood pressure (Kar et al., 2008; 

Mendoza Montano et al., 2015; He et al., 2017; Neupane et al., 2018). They also referred the 

patient to a health care facility for anti-hypertensive drugs (Tian et al., 2015; Neupane et al., 

2018).  The success is not only limited to hypertension, but also diabetes (Joshi et al., 2014). 

A systematic review by Joshi and colleagues (2014) reported that training non physician 

healthcare workers (NPHW) in hypertension and diabetes management resulted in patients 

with hypertension and diabetes recording improved blood pressure and blood sugar levels. 

Furthermore, a study in India by Deo and Singh (2021) investigated the possibility of using 

lay people (CHW) with minimal training to screen and manage NCDs in locations where 

nurses or others health workers were in short supply.  The authors reported improvements in 

the patients’ blood sugar and blood pressure control. However, comparisons with Thailand 

are difficult to make.  Deo and colleague’s (2021) study was conducted with CHW who 

work in the private sectors in urban areas and all respondents were female with high school 

educational levels. In addition, they worked 4-5 hours a day and obtained fixed salary.  While 

the HVs in Thailand are by definition volunteers, working at a primary care level in the 

public sector, consisting of mixed gender with a variety of educational backgrounds and are 

only required to work one day a week, or four times a month.  
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The HVs have worked as a key part of Thailand’s primary health care for several years. This 

was never more evidenced than during covid 19 outbreak. The HVs provided advice for 

community residents about the covid 19 prevention, symptom and self-observation. They 

also distributed health flyers, face masks and alcohol gel to those people in their locality 

(WHO, 2020). In addition, the HVs worked closely with the healthcare personal undertaking 

surveillance and monitoring the close contact of those with covid 19.  

2.2 The Health Volunteer 

A Health Volunteer is the name given to a community health worker in Thailand.  Globally, 

these roles attract different titles, which include community health agents, community health 

promoters, community health representatives or community health volunteers (Gilroy and 

Winch, 2006). The WHO Study Group (WHO, 1989) stated, “community health workers 

should be members of the communities where they work, should be selected by the 

communities, should be answerable to the communities for their activities, should be 

supported by the health system but not necessarily a part of its organisation, and have shorter 

training than professional workers”. The benefit of locally based staff has been highlighted 

in two studies. In the first, Castillo et al. (2010) indicated that local people are more 

motivated to become involved in local community projects than in regional or national ones. 

A second study by Daivadanam et al. (2013) found that success rates in healthcare projects 

are higher if local people are actively involved in them. 

The Thai HVs context 

Thailand has around one million HVs (Primary Health Care Division, 2019). These 

volunteers tend to be female (75%) and mature in age with 90% being over 40 years of age 

(Primary Health Care division, 2019). The workforce is not highly educated with almost two 

thirds (59%) of HVs possessing only primary school level education, while less than 3% 
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possess a bachelor’s degree or higher. Due to the voluntary nature of the role many HVs are 

employed in paid positions elsewhere. Approximately 63% of the HVs work in the 

agricultural sector, 20% are freelance, 8% are unemployed, 7% have their own business and 

fewer than 1 percent are pensioners (Primary Health Care division, 2019). With 90% of HVs 

in employment it is likely that the HV role which is described below is not prioritized and 

undertaken when their other commitments allow.  

HVs provide health screening and monitoring, basic health care, promote healthy lifestyles, 

distribute prescribed drugs and coordinate the activity of health professionals (Woratanarat 

et al., 2017). They are responsible for a common set of community health issues such as 

dengue fever, maternal and child health, depression and non-communicable diseases such as 

diabetes, hypertension and cancer (Department of Health Service Support, 2011; Kowitt et 

al., 2015). They are also responsible for improving the area context-specific concern (Kowitt 

et al., 2015; Boonpleng et al., 2020) such as tobacco cessation.  

HVs work within a multidisciplinary team including doctors, nurses and public health staff 

(Ontha et al., 2016; Jukchai et al., 2017; Chavitranurak, and Jewjinda, 2020). They prepare 

information about patients and coordinate, and support community health care staff 

(Department of Health Service Support, 2011; Kasemsuk and Koshakri, 2015; Jukchai et al., 

2017) to undertake home visits, to monitor care, prepare reports, and refer high-risk patients 

to the healthcare centre (Primary Health Care Division, Ministry of Public Health, 2011; 

Jukchai et al., 2017). 

The Health Volunteer role has been evaluated in different populations across a number of 

low and middle-income countries and whilst the findings should be considered cautiously 

due to the differing models of care studied, they are mainly positive. Mock and colleagues 

(2007) reported that Health Volunteers are able to support women to acquire cervical 
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screening. Similarly, Linn et al (2018) found that Health Volunteers in Myanmar provided 

effective malaria care. While in high-income countries, such as Australia (Javanparast et al, 

2018) and UK (Malby et al., 2017), the health volunteers are able to effectively provide             

a range of care services. These services include the provision of chronic care, improving 

access to healthcare for people from disadvantaged groups (Malby et al., 2017; Javanparast 

et al, 2018), reducing malnutrition rates, improving maternal and child health and the 

prevention and management of HIV and AIDS (Perry et al., 2014).  Moreover, employment 

of Health Volunteers has been found to increase the time for qualified staff to concentrate 

on higher order clinical tasks (Malby et al., 2017). However, in America the role has not 

been fully accepted by qualified health professionals, possibly due to lack of role clarity 

(Payne et al., 2017). Javanparast and colleague (2018) review literature on CHW programme 

in Australia and conduct telephone interviews with 11 stakeholders to examine the value of 

the CHWs in Australia and the challenge of involving the CHW into the health system, 

reported that the CHWs in Australia were valuable as they bridged trust between service and 

community, and they enhanced equality of access to the health service especially the 

disadvantage group. For example, the evidences showed that the Aboriginal health worker 

(AHW) in Australia overcomes the language and culture barriers to contribute the access to 

health service. However, there were no national or standardized for the CHW training course 

in Australia. The CHWs were not required to register and attended the formal training, but 

in some cases, the CHWs were required at least post-secondary educational levels based on 

their employer (Javanparast et al, 2018). The lack of qualification and unclear scope of the 

role of the CHW caused the issue between the health providers, as the CHW were perceived 

as the role competitor by other health providers (Javanparast et al, 2018). In addition, the 

funding constraints which affect the staff sustainability and the lack of trust in the health 

system due to the short-term project were also found in the CHW of Javanparast’s study. 
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However, the limitation should be highlighted as the scope of Javanparast (2018)’s study 

limited only the literature published after 2005 and stakeholder’s perception on the CHW, it 

did not include the community or client’s perspective on the CHWs. In the UK, Malby and 

colleague (2017), reviewed the evidences on the effectiveness and impact of volunteers in 

the NHS and reported that volunteering can mainly be classified into formal and informal. 

In 2014/15, over 14 million people formally volunteering at least one time per month (Malby 

et al., 2017). While the type of volunteering was varying, some people contribute skill and 

labour to earn time credit and some group share information and support to people who have 

similar health issues in different settings including community base, hospitals, home care 

and schools (Malby et al., 2017). Although, as above, the health volunteer in the UK were 

benefits and seem to engage numerous of health and care arena, Malby and colleague (2017) 

did not detail about the supervision and trainings of the volunteer regarding health and care. 

Therefore, it cannot compare the effectiveness of these volunteers with other health 

volunteer scheme in others studies in the low- and middle-income countries. 

There was no consensus definition of volunteering, however, a study by Australia (2005) 

and a study of Angermann and Sittermann (2010) define volunteering as the type of activities 

performed in the non-profit sector and voluntary civic engagement without concern for 

financial gain.  Similarly, the National Council for Voluntary Organisations (n,d) defines 

volunteering as “any activity that involves spending time, unpaid, doing something that aims 

to benefit the environment or someone (individuals or groups) other than, or in addition to, 

close relatives” so volunteers are likely to be unpaid. However, CHW is some countries such 

as Bangladesh (Schneider et al., 2008; Shankar et al., 2009; Mpembeni et al., 2015), receive 

payment as this is seen as key to the retention of the workforce (Owek et al., 2013). However, 

the HVs in Thailand do not receive a salary, they receive compensation paid by the 

government and healthcare welfare instead. Although, originally, the HVs did not receive 
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any financial incentive. Prior to 2021 when the data was collected, the HV received                    

a monthly compensation payment (money paid by the government to support the HVs 

working in Thailand) of around 600 Baht, this amounts to circa £13 Great British Pound 

(GBP). This payment has recently increased to 1000 Baht approximately £22 GBP 

(Government Gazette 2021). However, Nurses in Thailand earn between 16,000 and 40,000 

Baht per month dependent on their age and working experiences (Ruangrattanatrai and 

awaengdee 2019) and therefore employing HVs to work in the community is seen as a means 

of increasing service provision without increasing expenditure. Nevertheless, little is known 

about the knowledge levels of these HVs and the services that they provide or how this 

compares to qualified nurses.  

To receive this compensation payment, the HVs must work at least one day a week, or four 

days per month undertaking the assigned activities. The HVs’ leader and local health workers 

have a responsibility to check and confirm that the HVs remain active and work their 

allocated hours each month. In addition, the HVs must attend a monthly meeting and attend 

training sessions related to community problems. The compensation is either a direct transfer 

to the HV’s personal bank account or paid in cash by the Ministry of Finance. If the HV has 

died during the process of paying compensation, the money will be transferred to the HVs’ 

descendants.  

Additional benefits for HV and family members include access to a private room and free 

food if admitted to hospital for those that hold over ten years’ service. Those with fewer 

years of service receive a 50% discount on costs when admitted to public hospitals 

In Bangladesh, 95% of the community health workers stated that receiving a financial 

incentive was a vital factor when considering their role (Rahman et al., 2010). However, job 

satisfaction, adequate supervision (Rahman et al., 2010; Greenspan et al., 2013),                         
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a motivation to help people (Greenspan et al., 2013) and making new friends (Low et al., 

2007) have also been found to be important.  

Although the HV role has been adopted in several countries, differences in culture, social 

context, policy and is likely to results in a range of diverse roles, hence the researcher would 

like to provide the reader with information about the Thai HV role.  

People can enrol to work as a health volunteer if they: 

1. Are 18 years of age or older 

2. Are the community resident or have lived at the current address for at least six 

months.  

3. Are able to read and write 

4. Voluntarily sacrifice their time to support public health operations 

5. Committed to joining public health activities and want to develop their own 

community 

6. Behave within the framework of good morals, gaining trust and praise from the 

community. 

7. Have good health both physically and mentally, and have exemplary health 

behaviours 

8. Have time to work in the role of the health volunteer 

Registration as a HV. 

The status of the HV is awarded when the person has been selected, passed the basic training 

and has been assessed on their knowledge and abilities in both basic and specific knowledge 

related to the needs of the community. Their own province will issue a certificate and identity 

card to be used as evidence of their role. The validity of the card and the rights granted are 

as prescribed by the Ministry of Public Health. 
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The training 

Newly recruited health volunteers receive training to inform their attitudes and provide 

them with the knowledge needed to perform duties in accordance with established 

standards 

1. Training methods 

Health professionals can plan HV training according to the needs of the local population. 

The training is delivered at the health centre or community hospital and should include 

theoretical knowledge and practical training. 

2. Course content: The content of the training is divided into two groups: 

2.1 Fundamental knowledge (compulsory) consists of subjects that form the basis for 

working as a health volunteer. It is a course that deals with the main public health problems 

of the country and covers ways of prevention and management of common public health 

problems in the community, including: 

1) Roles and duties of HVs. 

2) Rights of HVs. 

3) Knowledge transfer and dissemination of news at the village level 

4) Finding, analysing and solving local public health problems 

5) Personal hygiene 

6) Health promotion, surveillance and prevention of public health problems 

7) Diagnosis of symptoms and First Aid 

8) Restoration 

9) Referral of patients to public health facilities 

10) Activities and use of tools in the Community primary health centre 

11) Working with community leaders to improve local public health 
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2.2 Specific knowledge groups 

Knowledge of public health problems that are highly prevalent in the local area. The 

province can update the course content as new health threats emerge. The content may vary 

depending on the health problem or condition and their related factors. 

The HVs are taught about diabetes prevention, management and complications in their 

initial training (Primary Health Care Division, 2007; The Health Department, 2008).  

The refresher courses 

The purpose of the course was to refresh HV's essential knowledge and reduce the national 

health problems (Ministry of Health, 2010). The HV is refreshed on several topics, 

consisting of a one-hour training session about diabetes. The objective of the training about 

diabetes is to enhance the HV’s capacity in diabetes care (screening, managing risk factors, 

giving advice and caring for the diabetic patient, and being led in the diabetic prevention 

campaign). The HVs learn about the definition of diabetes, risk factors, symptoms, and 

diabetic prevention (Ministry of Health, 2012). They also learn how to use the diabetic 

screening form, interpret the screening results and then refer the patients for further 

examination if detected any conditions (Ministry of Health, 2012). Furthermore, information 

about diabetic care such as dietary advice, exercise and foot care were included in this 

training (Ministry of Health, 2012). The content consists of general knowledge about 

diabetes (definition, cause, risk factors, diabetic sign and symptom, complications), 

screening technique, blood sugar test, screening interpretation and referring patients for 

advance examination. Taking care of the diabetic patients and giving advice about exercise, 

foot care and diet (e.g. avoid fat, salt, sweet food and alcohol), the patient should consume 

more fibre and low fat. In addition, the HVs advise and recall the patient to continue diabetic 

drugs and meet the doctor regularly. They were also educated on how to build community 

networks to monitor and prevent diabetes in the community. Although the knowledge 
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assessment was done before and after the session, the test items are not specific about 

diabetes, it includes other topics and the score criteria to pass the training has not been 

reported. 

Blood Glucose Training course 

The training course was established in collaboration with three main healthcare, 

organisations including the Ministry of Public Health, the Medical Council and the Medical 

Technology Council (Ministry of Health, 2013). The training aims to prevent and control 

diabetes in the community. The HVs training includes administration of blood sugar testing, 

interpretation and reporting of blood results (Ministry of Health, 2013). In addition, the HVs 

also learn how to screen for risk factors such as age, BMI, BP, family history of diabetes and 

symptoms of diabetes by using the approved screening tools (Ministry of Health, 2013). 

Term and termination of the HV. 

HV serve for a period of 4 years. At the end of the term, the HV’s performance is reviewed. 

The Public Health official is part of the review process but cannot terminate the HV without 

input from other professionals.  If necessary, meetings and consultations are conducted in a 

friendly manner with the existing HVs, including village Director to prevent potential 

conflicts. 

2. Dissolution 

 1) death 

 2) resignation 

 3) being considered as an incompetent person or a quasi-incompetent person 

4) The termination process is commenced if two/thirds of the households that are served by 

the HV requests dissolution. For example, if the HV was assigned to take care of 15 

households and at least ten households requested dissolution, a report will be forwarded and 
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reviewed by the provincial health office committee and an investigation undertaken. The HV 

could then be discontinued if there is evidence of: 

1. Has never participated in a health activity organized by the Ministry of Public Health or 

a government agency without reason or necessity. 

2. Has detrimental behaviour that may lead to causing disgrace to the dignity of the 

organization 

HV standard 

The Ministry of Public Health has set standards for the competence of health volunteers in 

2007 and is as follows: 

1. Able to put policies into practice to develop and solve problems that are consistent with 

the area. 

2. Be a leader in health promotion and disease prevention, primary medical care as well as 

health surveillance and screening 

3. Able to build and manage a network in partnership to build health. 

4. Able to campaign to drive the community to be alert and responsible for themselves, the 

community and the environment. 

5. Be able to prepare and initiate new social measures that will have an effect on 

eliminating and reducing health problems 

6. Able to build people's consciousness of health surveillance 

7. Able to create opportunities for children and young people to participate in health and 

community development 
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According to the policy of the Ministry of Public Health (Proactive) 

1. Proactive health care among mothers and children, the elderly, the disabled and the 

chronically ill in the community 

2. Strengthening health and solving community health problems with the sub-district health 

plan together with various network partners in the community to reduce diabetes, high blood 

pressure, cancer, cardiovascular disease (CVD), paralysis and support the health promotion 

operation. 

3. Check for iodine level in salt, fish sauce, seasoning sauces, and advise pregnant women 

to consume iodized salt. 

2.3 Roles and duties of the HV. 

The HV has a role to play in leading the health development programme and the quality of 

life of the people in the village/community acting as a change agent, and have a duty to 

combat bad news, spread the good news, point out services and coordinate public 

health activity. Act as a good role model with the following responsibilities: 

1. Being a public health conduit between the health professionals and people in the village. 

Meet with members of the community who receive public health services. Provide public 

health information, such as the outbreak of a major communicable disease or local epidemic, 

as well as news and community activities. Make a note and record in the form of the HV's 

performance. 

2. To provide advice and transfer knowledge into the community on various matters, such 

as the use of health services and drug use, immunisation, environmental sanitation and the 

provision of clean water, nutrition and food sanitation, prevention and control of 

communicable diseases, maternal and child health and family planning, care. Maintain oral 

health, mental health care and prevention and control of AIDS, prevention and control of 
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accidents. Providing essential medicines for use in the community and promoting the use of 

herbs and traditional Thai medicine. 

3. To be a public health service provider, including patient referral and follow-up care for 

patients who have been referred from hospitals. Dissemination of condoms and 

contraceptive pills in cases that have been approved by the health professionals. Perform 

first aid based on conditions such as, wound dressing and basic immobilization.  

4. Working in rotation at the health centre, with activities as follows: 

- Establish a village information centre 

-Transfer knowledge and organise activities according to community problems 

- Provide essential services in 14 primary health care activities 

5. Surveillance and prevent public health problems in villages such as monitoring nutrition 

problems by weighing children and co-solving problems. Surveillance and prevention of 

malnutrition and iodine deficiency in children. Surveillance of maternal and child health by 

following up with pregnant women. Monitoring vaccination uptake and watch out for 

communicable diseases endemic by eliminating mosquito breeding sites. 

6. Be a leader in management, planning, problem solving and community development.  

7. Be a leader in persuading neighbours to participate in community health development 

activities.  

8. In collaboration with community leaders and sub-district levels, encourage planning and 

implementation of village health activity. 

Primary health care work consists of a combination of services in four areas: disease 

prevention; health promotion, medical treatment and rehabilitation, which can be divided 

into tasks that people can do by themselves, which are known as the 14 elements. These are 

14 elements.  
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1. Nutrition: The HV has a duty to encourage people to be aware of nutritional problems that 

arise, such as malnutrition in children 0-5 years old or low-weight new-borns by 

collaborating with village committees, leaders of housewives’ groups in searching and 

surveying child health conditions. They are required to weigh every 0–5-year-old baby 

regularly and intervene if malnourishment is found. They are expected to educate mothers 

on how to feed their babies. 

2. Health education work: The HV should provide health education in various matters such 

as local public health problems. Work with local people to solve these problems, disseminate 

knowledge about disease prevention and health promotion to people in villages or 

communities. 

3. Provide basic medical care to villagers, inform the public about the ability of the HV to 

provide medical treatment as well as referring patients if they exceed the ability of the HV. 

4. Providing medicines and medical supplies or procure necessary medicines for services in 

the Community Primary Health Centres. 

5. The HV explains to the villager and community leader the importance of providing 

clean drinking water, building toilets, and disposing of solid waste, and keeping house 

clean. 

6. HVs explain and motivate people to be aware of the importance of family planning. The 

need for prenatal care (antenatal care) and postnatal care. Make appointments for mothers to 

receive services and knowledge on how to behave, food, weight and blood pressure 

measurement. Make an appointment for children to get vaccinated against communicable 

diseases. 
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7. In the context of communicable disease control work, the HV informs people about the 

local health issues such as diarrheal diseases, parasitic diseases, dengue fever, which need 

to be prevented and treated in the control and prevention of epidemics. 

8. The HV informs the public about the importance of vaccination against communicable 

diseases, and make an appointment for health professionals to provide services to people at 

various meeting points. 

9. The HV clarifies and educates people on dental care. maintaining oral and dental health. 

They will make an appointment for villagers to receive services in a service facility. 

10. The HV explains provides information about mental health promotion and support 

those who require mental health care 

11.The HV shares knowledge about the importance environmental health. All people are 

vigilant to prevent any action that causes pollution. The HV works with community 

organisations with a plan to solve the community's environmental toxicity problems as well 

as promote and educate about the risks of chemicals in agriculture. 

12. The HV educates neighbours in purchasing products such as food, seasonings, snacks, 

and cosmetics that meet FDA standards for use. 

13. The HV has a role in supporting the prevention and control of accidents, and non-

communicable diseases. HV are responsible for identifying people with diabetes, high blood 

pressure, cancer, as well as prepare a list of patients for treatment or referral.  

14. The HV educates the public on the importance of, and the need to control and prevent 

the transmission of HIV and AIDS. They organize activities or campaigns to promote AIDS 

prevention and control, as well as the ability to care for people with AIDS to live in the 
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community through acceptation, and reducing the transmission of AIDS to others in the 

community. 

The factors that influence the Thai HVs’ activities were described in a study by Kowitt et al 

(2015), using interviews, focus groups and observation to collect data from HVs, community 

leaders, community residents and public health officials. The findings showed that HVs 

provide support for the community and deal with a range of public health issues as described 

previously. However, the HVs perceived that 1) an increase in tasks and training decreased 

flexibility 2) Incentives have both a positive and negative effect on the HVs role 3) 

community residents were not confident about the HVs' competency, so, stay connected with 

the healthcare personal to maintain community trust 4) The HVs were unique, and they 

provided a flexible approach. The HVs in Kowitt’s study explained that their jobs role had 

increased compared to previous times, and the increase in training, job tasks, quality control 

and data reporting, which requires computer skills caused contention as these things were 

identified as decreasing flexibility. Secondly, incentives were viewed with mixed feelings. 

Some HVs support monetary incentives explaining that it helped them to pay their bills. On 

the other hand, some HVs felt that money changed the spirit of the HVs role which should 

be as a natural helper without pay. There was concern that people may apply for the role for 

financial reasons and not have the service in mind. Some HVs stated that service is more 

important for the HVs than skill because skill can increase via training. Therefore, the 

community should be clear about the purpose of financial incentives to prevent 

misunderstanding. Thirdly, the study also reported that, the community did not have 

confidence in the HVs’ competency, especially using needles during diabetes screening, 

however, having a strong connection and being supervised by the healthcare staff, allows the 

HVs to gain the community's trust regarding their competency. Finally, the HVs expressed 
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that being a peer of the patients makes them unique and the HVs can approach the 

community in a different way (more flexible) that is not open to other healthcare workers. 

2.4 Health volunteers’ role in diabetes care  

Diabetes is a chronic illness and people require continuous care following diagnosis (Ontha, 

2016). Several diabetic guidelines recommend diabetic patients regulate their blood sugar to 

delay/avoid its complications, reduce medical costs and improve the patient’s quality of life 

(IDF, 2012; Ministry of Health, Singapore, 2014; NICE, 2015; The Royal Australian College 

of General Practitioners, 2016; Diabetes Association of Thailand under the Patronage of Her 

Royal Highness Princess Maha Chakri Sirindhorn, 2017; Diabetes Canada Clinical Practice 

Guidelines Expert Committee, 2018; ADA, 2019; Committee of Clinical Practice 

Guidelines, and Korean Diabetes Association, 2019). However, studies suggest that diabetic 

patients are unable to adequately control their blood sugar independently (Ovatakanont, 

2011; Ngwogu et al., 2012; Viana et al., 2013; Ashur et al., 2016; Mahmood et al., 2016; 

Mauricio et al., 2017; Noor et al., 2017; Li et al., 2018; Afroz et al., 2019; Biesman-Simons 

et al., 2019; Chetoui et al., 2020; Viengthong and Arkhom Bunloet, 2020; Cedrick et al., 

2021; Oluma et al., 2021). The prevalence of poor glycaemic control is common 

internationally, ranging from 50-85%. In Thailand, between 73.7% and 76.4% of diabetics 

could not maintain their blood sugar within the optimal range and are at risk of increasing 

further complications, this means only around a quarter of patients are achieving the optimal 

blood glucose level (Ovatakanont, 2011; Suwattanakul, 2018; Viengthong and Arkhom 

Bunloet, 2020). This statistic is similar to other countries in China (50%) (Li et al., 2018), 

Malaysia (68%) (Mahmood et al., 2016), Bangladesh (82%) (Afroz et al., 2019, Nigeria 

(62%) (Ngwogu et al., 2012), Morocco (66.3%) (Chetoui et al., 2020), South Africa (75%) 

(Biesman-Simons, et al., 2019), Congo (78%) (Cedrick et al., 2021), Libya (78.2%) (Ashur 

et al., 2016), and Sudan (85%) (Noor et al., 2017) and Brazil (74%) (Viana et al., 2013). 
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However, poor glycaemic control blood sugar was not limited to developing countries 

(Mauricio et al., 2017). Indeed, a retrospective longitudinal analysis of medical records in 

European countries and the USA by Mauricio and colleagues (2017) reported that less than 

one-third of 40,627 patients who were treated with basal insulin achieved target blood 

glucose levels (HbA1C=<7%).  

In Thailand, diabetics are often unable to access healthcare services, even in the areas which 

are located near a city (Nopphonkrang et al., 2015) and a lack of public or affordable 

transportation is common (Varela et al., 2019). Older diabetics experience even fewer 

opportunities for health check-ups after retirement (Wirojratana et al., 2014). Moreover, 

appointments to monitor diabetes may not be valued by some as they witness other diabetics 

living to old age (Chaichanan, 2009).  

Yet, healthcare accessibility is key to the prevention and management of disease, none more 

so than diabetes. Alarmingly, many elderly diabetics engage with health services only once 

a serious complication of the disease has arisen (Syed et al., 2013; Doetsch et al., 2017). 

Factors contributing to this disengagement include; the patient’s financial situation, low 

socio-economic status, lack of family support, distance and transport to attending hospital, a 

lack of hospital equipment and the number of health care specialists (Syed et al., 2013; 

Mirattanaphrai et al., 2014; Reutrakul and Deerochanawong, 2016; Doetsch et al., 2017). 

Furthermore, overcrowding and long waiting times in hospitals may also compound these 

difficulties (Nam et al., 2011; Kamlungdee et al., 2017). 

To overcome these issues, some have suggested that a home visit is needed to provide the 

patient with education and support (Kanyakan et al., 2019). The benefits of a home visit for 

diabetic patients in controlling blood sugar have been shown previously (Depinta, 2010; 

Sirithanawutichai et al., 2010). The home visit is viewed as an effective method for keeping 
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blood sugar under control, it is also shown to improve the diabetic patient’s quality of life 

and lowers the risk of heart disease (Han et al., 2017). It allows two-way communication 

between patients and healthcare providers (Depinta, 2010) allowing the healthcare 

professional to assess the patient’s knowledge and remedy any deficit (Depinta, 2010).  

The nurse plays a key role in providing a home visit to diabetic patients (Dechakul, 2021). 

However, a shortage of nurses and healthcare staff in Thailand has been highlighted in 

several studies (Pagaiya and Noree, 2009; Khunthar, 2014; Jithitikulchai, 2020). According 

to Koshakri et al (2009), who studied the quality of diabetes care provided by 300 health 

care providers working in Primary Care Units (PCU) in central Thailand, only 19% of PCUs 

have sufficient healthcare staff. Less than 3% met the standard staffing numbers 

recommended by the Ministry of Public Health. Less than 10% of PCUs had full-time 

doctors, and around 81% of PCUs had full-time nurses. Many PCUs could not provide 

standard continuity of care, around 63.7% of PCUs could not perform standard home visits. 

The health care providers indicated that they could not provide essential procedures such as 

home visits and health education to the patients. Reduced staffing levels has been shown to 

contribute to sub-optimal levels of care (Kanhachin and Limtragool, 2020). Kanhachin and 

Limtragool (2020) conducted a study to assess the care of diabetic patients in one sub-district 

health centre in Thailand and found several issues due to staff shortages: In addition, 

Koshakri et al (2009), reported that only one third of diabetic patients receive home visits 

from a nurse. 

 Recognising the public health emergency that diabetes poses and the inaccessibility of 

diabetes care for many, the Ministry of Public Health in Thailand included diabetes 

management within the health volunteer’s role (The Policy and Strategy Section, Bureau of 

Non-Communicable Disease, Ministry of Public Health, 2017).  
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The Health Volunteer’s role in diabetes care includes educator, supporter, advocator, and 

coordinator (Egbujie et al., 2018).  According to Nakrukamphonphatn et al (2019), the HV 

has three main roles in diabetes management across primary, secondary and tertiary levels. 

Primary prevention level; HVs offer health promotion advice to those at high-risk of 

developing diabetes. They also act to communicate news of diabetes innovations to the 

community. Secondary level; the HVs provide basic screening such as weight measurement, 

blood pressure assessment, finger-prick blood test for diabetes and people without diabetes. 

The HV also inspects the patient’s feet, educating the patient about chronic illness. Tertiary 

level; the HV advises the patient to avoid the complications of diabetes. For instance, blood 

sugar monitoring, educating the patient to take care of their feet and delivering diabetes drugs 

from the health centre to the patients when they are unable to go to the hospital.  

Chatchaiphan et al (2016) also studied the HV role with 60 participants in one district in 

Thailand. Chatchaiphan and colleagues divided the essential role of the HV in caring for 

diabetic patients into 9 sections including 1. Basic health assessment, 2. BP assessment and 

interpretation, 3. perform finger prick blood sugar test and interpret blood sugar results, 4. 

monitor and screen for diabetic complications such as retinopathy, nephropathy and 

neuropathy 5. refer the patients with serious conditions or diabetic complications for ongoing 

care 6. to be a leader of health promotion campaigns in communities, 8. to be the leader for 

healthy diets in communities and 9. give diabetic medical advice to the patients. Within the 

study time frame (1 month), the results showed that the mean score of the participants in 

caring behaviour (n=60 HVs) was fair and needed to improve. The suboptimal performance 

of those HVs might be caused by multiple agendas (9 sections) and a lack of experience in 

performing some procedures (Chatchaiphan et al., 2016). 

Most of these activities are undertaken within the community with many taking place in the 

patient’s own home. Kasemsuk and colleagues (2015), reported that the HVs perform a home 
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visit every week, approximately 4 times a month. The primary aim of a diabetic home visit 

is to assess the patient’s health and to ensure that they are managing their condition 

effectively, including their diet, exercise, medication use (Nakrukamphonphatn et al., 2019), 

and their blood sugar levels. These recordings are subsequently reported to the health 

professionals (Nakrukamphonphatn et al., 2019). Where patients are either newly diagnosed 

or unable to monitor their blood sugars, the Thai HVs are able to measure capillary blood 

glucose performed via a finger prick allowing the patient to be screened for prediabetes and 

diabetes (Kowitt et al., 2015).  

The success of Thai HVs in supporting diabetics to regulate blood sugar levels has been 

reported previously (Sanguanprasit et al 2016) and is commensurate with the roles in other 

countries (Gyawali et al., 2018). The patients in the Sanguanprasit study improved 

knowledge, self-care management behaviour, and reduced blood sugar levels and BMI once 

they gained support from the HVs. Sanguanprasit also recommended that the HVs should be 

trained to increase their competency in providing both direct and indirect support to build 

the patient’s confidence and self-efficacy. In addition, it should highlight and remind 

diabetic patients on the topic of the adverse effect of diabetic drugs and self-care 

management (Healthy diet, adequate exercise, stress management and foot care). The study 

by Sanguanprasit was conducted to assess the effect of peer support of 20 HVs (specially 

trained for the purpose of study) on the patients’ glycaemic control, which it was found to 

improve.  

A quasi-experimental study by Kum-oo et al (2014), conducted with 32 HVs working in one 

community health centre in Thailand found that the HVs had higher knowledge about finger 

prick glucose procedures after receiving a training programme. In addition, the diabetic 

patients were satisfied with the health service provided by the HVs as the home-based service 

saved the patient the cost of transportation and waiting for a service at the community health 
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centre. The findings indicated the effectiveness of employing the participatory learning 

method, demonstration technique, and using video in teaching enhanced the capacity of the 

HVs in diabetes care. However, the findings could not be generalised to other areas due to 

the small sample size (pre and post-test in one group) and the study is limited to one 

community health centre. 

The previous paragraph highlights the important role that HVs play in diabetes care. They 

are viewed as vital in supporting continuous care in the community and reducing the gap 

between healthcare staff and patients. Their knowledge of diabetes is provided via an initial 

course and specialist training courses. Topics learned include definition, cause, risk factors, 

complications, screening technique, blood sugar testing, screening interpretation and 

referring patients for advanced examination. The contents also include giving advice about 

exercise, monitoring foot complications and medications. The potential HVs must attend 

every activity of the initial training course before starting their role (Ministry of Health, 

2007). Subsequently, they are examined and if they pass, they are allowed to work as a HV 

(Ministry of Health, 2007). However, the pass requirement is unclear as this has not been 

reported.  

A refresher course to refresh HV's essential knowledge is also available (Ministry of Health, 

2010). The HV is refreshed on several topics (screening, managing risk factors, giving advice 

and caring for the diabetic patient, and the diabetic prevention campaign) within a one-hour 

training session. They also learn how to use the diabetic screening form, interpret the 

screening results and then refer the patients for further examination if any problems are 

detected (Ministry of Health, 2012). They are also educated on how to build community 

networks to monitor and prevent diabetes in the community. Although the knowledge 

assessment was completed before and after the session, the test items are not specifically 
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related to diabetes, it includes other topics and the score criteria to pass the training has not 

been reported.  

The HVs blood sugar testing training course was established through a collaboration 

between three main organisations including the Ministry of Public Health, the Medical 

Council and the Medical Technology Council (Ministry of Health, 2013). The training aims 

to control and prevent diabetes in the community. The HVs are expected to attend the 

training which consists of several topics including blood sugar testing, blood results 

interpretation and results reporting (Ministry of Health, 2013). In addition, the HVs also 

learn how to screen for risk factors in all people by using established screening forms 

(Ministry of Health, 2013). As above, whilst all HVs complete the training course their post 

course knowledge levels are unclear.  

It is evident that Health Volunteers play a key role in supporting patients with diabetes. 

However, to be able to carry out this role effectively it is essential that HVs possess a sound 

understanding of the biopsychosocial aspects of diabetes care. 

2.5 Health volunteers’ knowledge regarding diabetes 

Diabetes management is multifactorial and includes patient education to reduce the risk of 

diabetes, minimising complications and delaying progression of existing complications and 

referring to specialist treatment providers (Diabetes Association of Thailand under the 

Patronage of Her Royal Highness Princess Maha Chakri Sirindhorn, 2017; ADA, 2019).  

Early detection is a significant factor for the prevention of the complications of diabetes 

(Herman et al., 2015; ADA, 2019) and can lead to a decline in mortality rates, reduce health 

costs and improve the patients’ quality of life (Herman et al., 2015). Diabetics, particularly 

those newly diagnosed, require education about the possible complications and the methods 
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for preventing them (Gautam et al., 2015). It is therefore reasonable to expect that the Health 

Volunteers, who are often the first point of contact for patients, are knowledgeable and well 

informed. However, a number of studies have shown that healthcare providers have 

insufficient knowledge of diabetes care (Stallwood, 2006; Sranacharoenpong and Hanning, 

2012; Ogbera et al., 2013; Smide and Nygren, 2013). In Nepal, Gyawali and colleagues 

(2018) reported that whilst community health volunteers’ knowledge of diabetes improved 

after a five-day workshop, they were still uncertain about the causes of diabetes.  

Nakrukamphonphatn who interviewed 22 HVs who were caring for patients in the 

community, reported that the HVs role was multidimensional. Their role can be separated 

into primary, secondary and tertiary prevention which included performing education for the 

patients about diet, and exercise. In addition, they performed diabetes screening by doing 

weight measurement, blood pressure check, waist measurement, finger prick, foot care and 

diabetic drug delivery for the patients. The study highlights the need for enhancing the 

capacity of the HVs in terms of knowledge and practice. 

A cross-sectional study to assess the association between knowledge, attitude and practice 

regarding capillary blood checking amongst 151 HVs in Thailand reported that two thirds of 

the HVs had high knowledge about blood sugar testing (67.5%) (Srijompon and Muktabhant, 

2018). Srijompon and colleagues also found that the HV’s knowledge regarding blood sugar 

testing was gained through their practice experience. Practice requires knowledge and 

knowledge consolidates practice. The study highlighted the need for providing regular 

training for the HVs, as it increased their knowledge and confidence. However, this study 

solely assesses the knowledge of capillary blood sugar testing, it did not cover other diabetic 

topics.  
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Again, a quasi-experimental study by Prombutr et al. (2015), reported that around 70% of 

the HVs living in northeast Thailand, had high knowledge of diabetes and hypertension. The  

Sirithanawutichai et al (2010), reported that although the HVs received formal training, they 

had inadequate knowledge. Hence, additional training should be provided. The HVs reported 

that they were proud to participate in the study as they felt they could improve the patient's 

quality of life, but they felt that they should be paid an incentive for taking part in this project. 

Sirithanawutichai’s study showed improvements in the diabetic patient’s knowledge and 

blood sugar management following exposure to the HVs. However, some barriers were also 

reported. The diabetic patient’s relatives were not confidence about the advice provided by 

the HVs. These findings are in line with a study by Anunta and Tonganake (2012), which 

was conducted in one province in Thailand, to evaluate the effectiveness of home visits and 

training programs for health volunteers. Anunta and colleagues found that some HVs were 

not confident in performing home visits to patients (e.g. chronic disease, older age, disability 

and post-op patients who recover at home) in the community as they were unsure about their 

performance. In addition, during home visits, some patients and their relatives did not 

cooperate with the HVs as they were not confident in the HVs’ performance. In addition, the 

authors recommended the HVs attain training to increase their knowledge and home visit 

skills, before doing the home visit in the community. Although the HVs increased their 

knowledge and practice once they attended the training, the assessment was not specific to 

diabetes, it included several knowledge areas regarding the home visit, and the author did 

not document the item details.  

The HVs’ training manual provides the only evidence that HVs possess adequate knowledge 

of diabetes. However, the test results have not been officially published or reported. Unlike 

the blood sugar test training course (Ministry of Health, 2013) where participants are 



42 
 

expected to score 80%, or they must undertake retraining it is unclear what level of 

knowledge the HVs possess. 

In Bangkok, Health Volunteers are mandated by the Health Department, Bangkok 

Metropolitan Administration (The Health Department, Bangkok Metropolitan 

Administration, 2008) to undertake training courses on a regular basis. However, despite 

their critical role in diabetes care, their knowledge of diabetes has never formally been 

assessed, indeed, whilst they play a key role in educating the public, most HVs possess only 

an elementary education level (Primary Heath Care Division, 2017) and little is known about 

the origin of their perceived knowledge or their ability to discriminate between sources and 

quality of this knowledge.   

2.6 Conclusion 

HVs in Thailand play a key role in supporting diabetic patients in the community. With a 

limited healthcare workforce, several tasks have been shifted from the nurse to the HVs 

including diabetes care. To ensure that these HVs can fulfil the task, they were required to 

attend generic training sessions. Nevertheless, the literature indicates that although HVs 

receive formal training about diabetes, they may have insufficient knowledge to optimise 

care and should be subject to additional training. However, the extent of this knowledge and 

the areas of deficit are unknown. Moreover, while several studies report that HVs increase 

their knowledge levels following attendance at a training programme, the lack of holistic 

assessment has resulted in limited understanding of the merit of such training. Consequently, 

the levels of knowledge, the knowledge gap, the HVs experience of training and the barriers 

and facilitators to learning are not understood. Indeed, most published research in Thailand 

that has explored the merit of diabetes training for HVs has focused solely on the knowledge 

of the patient’s blood sugar control. However, as a consequence of task shifting, the HVs are 
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expected to perform home visits providing holistic education for patients when qualified 

health staff are not available. Accordingly, it is essential that HVs possess the knowledge 

base in order to provide this information.  

Thus, before designing future training programmes it is essential to identify the areas of 

education that require specific attention and to understand the learning experiences of current 

HVs. Gaining such information will ensure a targeted approach to learning which takes place 

so infrequently whilst ensuring the methods used are meaningful and manageable.  
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Chapter 3 Diabetes 

3.1 Introduction 

As has been stated in the previous chapter, the HVs have been the cornerstone of the primary 

health care in Thailand for many decades (Jopang et al., 2015), and are key to the expansion 

of health services in Thailand. They are engaged in several health schemes, including 

diabetes care. The previous chapter highlighted that diabetes is a chronic disease that not 

only affects worldwide health but also the global economy. Therefore, this chapter will 

discuss the literature in relation to diabetes, including the definition, prevalence, diagnosis, 

classification, risk factors, complications, treatment and the HVs’ role.  

3.2 Diabetes definition 

As mentioned in the previous chapter, HVs learned about the definition of diabetes from 

their training, therefore it may be useful to provide an overview of this topic for the reader.  

Diabetes is defined as “a group of metabolic disorders characterised and identified by the 

presence of hyperglycaemia in the absence of treatment” (WHO, 2019). This chronic disease 

causes the death of around 1 in 20 of all diabetic patients (International Diabetes Federation 

(IDF), 2015) and places a physical and emotional burden on those living with the condition 

(Mustapha et al., 2014). Consequently, the disease is recognised as a major health problem 

among the populations of both developing and developed countries (IDF, 2015). 

3.3 The prevalence of diabetes 

Diabetes effects over 400 million people globally (WHO, 2021); 150 million of these people 

live within the Western Pacific region (IDF, 2015; Reutrakul and Deerochanawong, 2016).  

In 2020, the prevalence of diabetes in Thailand was estimated to account for in excess of 8% 
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of the adult population, equating to approximately four million Thai citizens (IDF, 2021). 

However, the prevalence of diabetes increases significantly in people over the age of 60 

years (Kirkman et at., 2012), accounting for 15% of this subgroup in Thailand (Novo 

Nordisk, 2013; WHO, 2016).  

Complications are common, often leading to sensory and organ impairment, with particular 

emphasis on the skin, eyes, nerves, feet, and kidneys (Kulshrestha et al., 2015; American 

Diabetes Association (ADA), 2019). These complications may lead to renal disease, visual 

problems, amputations (Novo Nordisk, 2013) and in 13.40 per 100,000 of Bangkok 

diabetics, death (Division of Non-Communicable Diseases, 2019).  

The impact of diabetes was reported in a study by Khunkaew et al (2018). Thai people living 

with diabetes experienced several physical, emotional, and socioeconomic issues. The 

patients expressed feelings of stress, anxiety and even depression which we related to 

managing physical complications such a leg ulcer and a fear of limb amputation once their 

prognosis became worse. Limited mobility of the patients was also not uncommon with 

patients reporting that daily activities, as they could not walk properly and they felt 

exhausted when doing activities even small activities which also affected their work. Post-

amputation stated that they could no longer work, so they had no income. Although they 

received around 800 Baht per month disability funding from the Government, it was not 

enough for their living expenses. In addition, being diabetic caused social withdrawal; the 

diabetic patients suffered with low self-esteem and were excluded from society, as they were 

embarrassed about their image.  

In addition to the physical and emotional impact of the disease, diabetes can also cause 

financial hardship (Chatterjee et al., 2011). People with diabetes are required to pay both 

direct and indirect costs. Direct costs include medical costs consisting of medical visits, 
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medications, treatment and laboratory costs. While indirect costs include transportation cost 

for each hospital or clinic visit (Paek et al., 2016; WHO, 2016). In addition, there are several 

hidden costs. Relatives who give up their time freely (Chatterjee et al., 2011) often provide 

informal care. The annual care cost per one Thai diabetic patient is estimated to be circa 

$115 (£93) but this can rise dramatically to $479 (£389) if the person suffers complications 

(Riewpaiboon et al., 2011). It is therefore clear that diabetes is a life changing disease that 

is common in Thailand.  

Although Thailand introduced the UHC which reduced the financial burden on patients and 

increased access to a healthcare facility, the gaps in disease detection have remained. A study 

by Yan et al (2020), conducted amongst 15,663 adult diabetic patients across all regions of 

Thailand, reported that 67% of diabetic patients had not been screened for diabetes, and 34% 

of those diabetic patients were previously diagnosed. However, the use of the single-time 

fasting blood sugar level > 126 mg/dL to define diabetes in this study may overestimate the 

prevalence of diabetes, if the people did not truly fast. One possible explanation for this poor 

uptake is that long waiting times and low service quality may discourage patients from 

screening and diagnosis.  

3.4 Diagnosis 

As mentioned previously, the HVs perform screening for prediabetes and diabetes, and 

screen for risk factors amongst the people within community. Therefore, HVs must be 

familiar with the criteria and interpretation of the results of the screening. In this section the 

researcher will explain the conventional criteria for diabetes testing and result interpretation.  

Many people with diabetes are asymptomatic and therefore unaware of the harmful effects 

of the disease. Consequently, there are numerous global diabetes guidelines including ADA 
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(2019) which Thailand have adopted which suggest that individuals who are at greatest risk 

should be screened to provide early identification of disease thus allowing greater plasma 

glucose control (Table 2). 

Table 2 2019 ADA Criteria for testing for diabetes or prediabetes in asymptomatic 

adults  

1. Testing should be considered in overweight or obese (BMI ≥25 Kilogram-Metre 

Squared (kg/m2) or ≥ 23 kg/m2 in Asian Americans) adults who have one or more 

of the following risk factors: 

• First degree relative with diabetes 

• High risk race /ethnicity (e.g., African American, Latino, Native American, 

Asian American Pacific Islander) 

• History of CVD 

• Hypertension (≥ 140/90 Millimetres of mercury (mmHg) or therapy for 

hypertension) 

• High density lipoprotein (HDL) cholesterol level <35 milligrams per decilitre 

(mg/dL) (0.9 mmol/L) and/ or a triglyceride level > 250 mg/dL (2.82 mmol/L) 

• Women with polycystic ovary syndrome 

• Physical inactivity 

• Other clinical conditions associated with insulin resistance (e.g., severe obesity, 

acanthosis nigricans) 

2. Patients with prediabetes (Glycated haemoglobin (A1C) ≥ 5.7% [39 mmol/mol], 

IGT, or IFG) should be tested yearly. 

 

3. Women who were diagnosed with Gestational Diabetes Mellitus (GDM) should 

have lifelong testing at least every 3 years. 

 

4. For all other patients, testing should begin at age 45 years. 

5. If results are normal, testing should be repeated at a munimum of 3 year- intervals, 

with consideration of more frequent testing depending on initial results and risk 

status. 

 

*IFG= impaired fasting glucose; IGT= impaired glucose tolerance 

There are some different testing criteria between Thailand and the ADA guidelines, although 

the ADA recommends performing diabetes tests amongst people aged 45 and older, in 

Thailand, diabetes screening should be conducted in people aged≥35 years. In Thailand, 

obesity is not only defined by a BMI ≥25 Kilogram-Metre squared (kg/m2), it also includes 
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waist circumference with females with a waist circumference >80 centimetres and males 

with waist circumference >90 centimetre classified as obese. 

The diagnostic criteria outlined in table 3 are consistent across a number of national 

guidelines (IDF, 2012; Ministry of Health, Singapore, 2014; NICE, 2015; The Royal 

Australian College of General Practitioners, 2016; Diabetes Canada Clinical Practice 

Guidelines Expert Committee, 2018; ADA, 2019; Committee of Clinical Practice 

Guidelines, and Korean Diabetes Association, 2019; WHO, 2019) including the Thailand 

guideline (Diabetes Association of Thailand under the Patronage of Her Royal Highness 

Princess Maha Chakri Sirindhorn, 2017). All guidelines recommend a diagnosis of diabetes 

be considered where the patient’s fasting plasma glucose≥ 7.0 mmol /L or a 2-hour post-load 

plasma glucose ≥200 mg/dL (≥11.1 mmol/L) or HbA1c≥6.5% (48 mmol/L). Where diabetes 

is suspected during pregnancy a diagnosis is only confirmed when fasting plasma glucose 

5.1-6.9 Millimoles per litre (mmol/L) or 1-hour post load plasma glucose≥ 10.0mmol/L or 

2-hour post-load plasma glucose 8.5-11.0 mmol/L. However, it is worth noting that                   

a diagnosis of diabetes should not be made based on the results of a single test result.    

Table 3 Criteria for the screening and diagnosis of diabetes 

 Prediabetes Diabetes 

A1C 5.7-6.4% ≥6.5% (48 mmol/mol) 

FPG 100-125 mg/dL(5.6-6.9 mmol/L) ≥126mg/dL (7 mmol/L) 

OGTT 140-199 mg/dL(7.8-11 mmol/L) ≥200 mg/dL (11.1 mmol/L) 

RPG - ≥200mg/dL (11.1 mmol/L) 
A1C =Glycated haemoglobin, FPG =Fasting plasma glucose, OGTT =The oral glucose tolerance test,  

RPG =Random Plasma Glucose 
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3.5 Diabetes classification 

The American (ADA, 2019), Canadian (Diabetes Canada Clinical Practice Guidelines 

Expert Committee, 2018), Australian (The Royal Australian College of General 

Practitioners, 2016), Singaporean (Ministry of Health, Singapore, 2014) and Thai (Diabetes 

Association of Thailand under the Patronage of Her Royal Highness Princess Maha Chakri 

Sirindhorn, 2017) Diabetes Associations classify diabetes into 4 groups: Type 1 Diabetes 

(T1D), Type 2 Diabetes (T2D), GDM and other specific types caused by a wide variety of 

relatively uncommon conditions (Punthakee et al., 2018). Whilst the World Health 

Organization acknowledge these four forms of diabetes, they also advocate the inclusion of 

an additional form of the disease, namely Double Diabetes (DD) or Hybrid Diabetes.  

Type 1 Diabetes (T1D) is caused by ß -cell destruction and absolute insulin deficiency 

(WHO, 2019) while T2D is caused by either insulin resistance or the reduction of insulin 

secretion from pancreatic beta cells (Solis-Herrera et al., 2018).  GDM, whilst ranging in 

prevalence between ethnic groups, has been found to be as high as 22% in some populations 

(Wu et al., 2018) and is therefore not uncommon. Other less prevalent forms of diabetes are 

caused by infections, drugs, endocrinopathies, pancreatic destruction, and genetic defects 

such as monogenic diabetes, diseases of the exocrine pancreas, endocrine disorders, drug-or 

chemically-induced, infection-related diabetes and less common specific forms of immune-

mediated diabetes (Petersmann et al., 2018; Solis-Herrera et al., 2018).  

DD or Hybrid Diabetes is characterised by the presence of both T1D and T2D (Mottalib et 

al., 2017; Mishra et al., 2018).  This form of diabetes often develops subsequent to the 

existence of the alternative form of the disease i.e., type 1 or type 2 diabetes (Pozzilli et al., 

2011). The prevalence of DD is unclear. Three studies have reported data related to the 

condition. In a European study, Merger and colleagues (2016) noted the prevalence of DD 

to be 25.5% (7,926) amongst 31,119 adults aged ≥18 in Germany and Austria. Mishra et al 
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(2018) noted that double diabetes was prevalent in 7% of Indian teenagers whereas Braham 

et al (2016) reported that 31% of young people in Saudi Arabia met the criteria for DD.  

Unfortunately, due to the heterogeneity of the samples in these studies it is difficult to 

calculate accurately an overall prevalence. Mishra and colleagues (2018) noted in their study 

that 21 % of those diagnosed with DD had been previously diagnosed with T2D. While the 

remaining 79% of the sample were characterized as suffering T1D, highlighting the 

weaknesses of diagnostic classifications as a means of collecting prevalence data.  

3.6 Risk factors 

HVs are educated about risk factors via their training and are responsible for screening 

community residents. Therefore, the HVs are expected to have knowledge on these topics. 

The previous studies and recent guidelines indicate numerous risk factors for the 

development of diabetes; thus, the researcher will discuss the risk factors of diabetes 

including modifiable and non-modifiable factors.   

Several risk factors for diabetes have been reported in previous studies, which can be 

separated into modifiable factors such as being overweight, physical inactivity, 

hypertension, increased lipid levels and smoking, and non-modifiable factors such as older 

age and family history of diabetes (Wang et al., 2015).  This section describes the association 

between these risk factors and diabetes.  

3.6.1 Modifiable factors 

Weight 

A number of studies, in different populations, have reported a link between body weight and 

increased risk of diabetes including studies in developing countries (Ahasan et al., 2011; 

Hadaegh et al., 2011; Li et al., 2015; Wang et al., 2015; Hu et al., 2017; Mohamed et al., 
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2018; Aravinda, 2019) and developed countries (Ärnlöv et al., 2011; Wing et al., 2011).  A 

number of prospective cohort studies have reported that overweight or obese people increase 

their chances of developing diabetes when compared with people of normal weight (Ärnlöv 

et al., 2011; Hadaegh et al., 2011; Wang et al., 2015). A study in Thailand also found that 

obesity (BMI≥30 km/m2) increased the risk for type 2 diabetes among male and females 

(OR=23.1, (95% CI 16.1, 33) and (OR=28.5, 95% CI 18.7, 43.4), respectively (Papier et al., 

2016).  

However, whilst being overweight or obese is associated with increased risk of diabetes, 

weight loss has been found to improve plasma blood glucose levels (Wing et al., 2011) and 

positively impact secondary risk factors such as hypertension, triglycerides and HDL 

cholesterol levels (Wing et al., 2011). Consequently, weight management is included in 

numerous international guidelines (IDF, 2012; Ministry of Health, Singapore, 2014; NICE, 

2015; The Royal Australian College of General Practitioners, 2016; Diabetes Canada 

Clinical Practice Guidelines Expert Committee, 2018; Committee of Clinical Practice 

Guidelines, and Korean Diabetes Association, 2019; ADA, 2019, (Diabetes Association of 

Thailand under the Patronage of Her Royal Highness Princess Maha Chakri Sirindhorn, 

2017). These guidelines recommend that overweight diabetic patients reduce their initial 

body weight by 5% to 10% through diet, physical activity (PA), and behaviour counselling. 

However, weight loss drugs and bariatric surgery are considered in patients who fail to lose 

weight by these non-medication treatments.  The Korean guidelines suggest that type 2 

diabetics with BMI>25 kg/m2 who fail to lose weight with diet, exercise and lifestyle 

modification, should be considered for weight loss medication (Committee of Clinical 

Practice Guidelines, and Korean Diabetes Association, 2019). In addition, bariatric surgery 

should be considered as the treatment for diabetics with BMI ≥ 30 kg/m2 who are unable to 

maintain their blood sugar within target. The number of Thai people who are overweight and 
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obese is increasing. Sakboonyarat et al (2020), conducted a study amongst adults in rural 

areas of Thailand and found that the prevalence of obesity (BMI≥25 kg/m2) has increased 

from 33.7 % in 2012 to 44.8% in 2018. The statistic is consistent with a report by Peltzer et 

al (2015), reporting that around one-third of Thai males (38%) aged, 18-60 years were 

identified as obese (BMI≥25 kg/m2). However, Peltzer ‘s study was conducted solely on 

males living in one province, it may not be representative of the Thai population. A previous 

study by Hatthachote et al (2019), indicated that the main risk factor for obesity amongst 

Thais was a lack of exercise. While Jitnarin et al (2011), stated that consuming high 

carbohydrates and protein is associated with overweight and obesity in Thais. Therefore, the 

HVs should consider the link between diet, obesity and exercise to provide proper advice for 

diabetic patients.  

Diet 

The consumption of an unhealthy diet (unhealthy food is defined by the WHO as food that 

is high in saturated fats, high in sugars, high in salt > 5 grams per day and low in fruit and 

vegetables) is associated with an increased risk of diabetes (Hu et al., 2017). The dietary 

importance of fruit and vegetables is supported by Li et al’s (2014) systematic review and 

meta-analysis. Li and colleagues (2014) reported that adding a 0.2 serving per day 

(approximately 21.2 grams) of green leafy vegetables was associated with a 13% lower risk 

of type 2 diabetes, in addition increasing 1 serving (approximately 106 grams) of fruit per 

day was associated with a 6% reduced risk of type 2 diabetes. Carter et al (2010) highlighted 

the benefits of consuming green leafy vegetables in preventing diabetes in a meta-analysis 

where they claim that such benefits are related to the reduction of systemic oxidative stress, 

increased antioxidants, and α linoleic acid, which is related to insulin sensitivity within 

skeletal muscle. In addition, unhealthy foods such as sugar-sweetened beverages                   
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(≥1 serving/ day) have been found to increase the risk of diabetes in several prospective 

cohort studies (Bhupathiraju et al., 2013; Sakura et al., 2014; Papier et al., 2017).  

In a European study, Burger et al (2012) showed that consuming dietary fibre reduces 

mortality among diabetic patients.  In addition, eating high wheat fibre such as whole wheat, 

breads and brown rice (16.6 g per 1000 Kilocalories (kcal)) and low glycaemic index food 

such as cooked beans, chickpeas (190 g per day) can reduce HbA1c value, fasting blood 

sugar, body weight, triglyceride level and the risk of Coronary Heart Disease (CHD) risk in 

type 2 diabetic patients (Jenkins et al., 2012).  

Low carbohydrate diets and low-fat diets are beneficial for the management of diabetes (Cao 

et al., 2011; Yamada et al., 2014; Wang et al., 2018). Wang et al (2018), in a Chinese study 

found that a low carbohydrate diet (the meal was replaced by consuming 60 grams per day 

(g/day) of nuts for men and 50 g/day for women had benefits for T2DM patients improving 

blood sugar, reducing lipid levels and BMI. Cao et al (2011) also found that the consumption 

of a low carbohydrate diet (LCD) can decrease body weight and HbA1c in type 2 diabetic 

patients. Similarly, in Japan, type 2 diabetic patients who received a low carbohydrate diet 

for 6 months (total carbohydrate 70-130 g/day) reduced their HbA1c and triglyceride levels 

(Yamada et al., 2014).  

A low-fat diet has been found to improve blood glucose levels in Chinese diabetic patients 

(Cao et al., 2011). The finding is consistent with a study by Wang et al (2018) who found 

that a low-fat diet decreased patients’ glycated haemoglobin (HbA1c) levels. In an attempt 

to compare the two diets, Tay et al (2018) conducted a-2-year randomised controlled trial 

with type 2 diabetic patients in Australia. The study found that those on low-carbohydrate 

and high fat diet (14% carbohydrate (< 50 g/day), 28% protein and 58% total fat), and high 

carbohydrate and low-fat diet (53% carbohydrate, 17% protein and < 30% total fat), reduced 
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their body weight and HbA1C. However, the low carbohydrate group required less diabetic 

medication.   

However, it is not definite that eating fatty meat is a risk factor for diabetes (Aynalem and 

Zeleke, 2018; Kindarara and Silva, 2019).  A cross-sectional study by Aynalem and Zeleke 

(2018) conducted in Ethiopians of age ≥ 15 years found that the frequency of eating fatty 

meat was not associated with diabetes in an Ethiopian population. However, Aynalem and 

Zeleke did not provide details about the questionnaire and the definition of fatty meat. The 

participants were simply asked about the frequency of consuming fatty meat which was 

categorised as not eating, every day, every three days, once a week and once a month. In line 

with the findings of Kindarara and Silva (2019), who carried out a cross sectional study in 

African immigrants age 21 and over, living in California, found that unhealthy eating habits 

(Slightly careful/not at all careful selecting healthier diet) were not associated with diabetes. 

However, the author did not define healthier diet, the participants were only asked how 

careful they were when selecting a healthier diet with four options including very careful, 

somewhat careful, slightly careful and not at all careful. In addition, it should be noted that 

the different assessment tools (self-report), daily intakes measured and their populations may 

explain the difference in the findings of these two cross-sectional studies when compared to 

studies undertaken in Europe and North America. According to a Thai cohort study by Papier 

et al (2017), women who drank sweetened fizzy drinks once or more per day were at 

increased risk of type 2 diabetes at 8 years of follow-up (odds ratio =2.4, 95% CI 1.5–3.9). 

Physical inactivity 

Physical activity is ‘any bodily movement produced by skeletal muscles that results in 

energy expenditure’ (Diabetes Canada Clinical Practice Guidelines Expert Committee, 

2018; WHO, 2020).  Duration and frequency of physical activity is vital, a number of 
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national and international guidelines recommend 150 min/week of moderate intensity 

physical activity, such as brisk walking, to delay or prevent type 2 diabetes (IDF, 2012; 

Ministry of Health, Singapore, 2014; NICE, 2015; The Royal Australian College of General 

Practitioners, 2016; Diabetes Association of Thailand under the Patronage of Her Royal 

Highness Princess Maha Chakri Sirindhorn, 2017; Diabetes Canada Clinical Practice 

Guidelines Expert Committee, 2018; ADA, 2019; Committee of Clinical Practice 

Guidelines, and Korean Diabetes Association, 2019). There were several studies have 

reported an association between a lack of physical activity and the risk of diabetes (Fretts et 

al., 2009; Engberg et al., 2010; Sieverdes et al., 2010; Lee et al., 2012; Shi et al., 2013; 

Grøntved et al., 2014;  Kindarara and Silva, 2019) in western countries (Fretts et al., 2009; 

Engberg et al., 2010; Sieverdes et al., 2010; Grøntved et al., 2014), Asia (Lee  et al., 2012; 

Shi et al., 2013) and Africa (Kindarara and Silva, 2019). Kindarara and Silva (2019), 

recruited African immigrants living in America who were over the age of 21 years. They 

found that moderate physical activity, on less than 2 days per week was associated with 

diabetes, the author defines a moderated physical activity as ‘activity that may make a person 

breathe slightly harder than when he or she is sitting, like fast walking, gardening, or mowing 

with a push mower’. In addition, Fretts et al (2009) found that physical activity reduced the 

risk of developing diabetes in Native Americans. Fretts and colleagues used a self-report 

physical activity questionnaire designed specifically for Native Americans. The participants 

were required to document the frequency and duration of 24 structured leisure-time activities 

during the last 12 months. Similarly, regular exercise and highly active physical work were 

shown as protective factors against type 2 diabetes amongst hill tribes living in northern 

Thailand (Apidechkul, 2018).  

As above, several pieces of evidence including guidelines and studies supports the link 

between a lack of exercise and the risk of diabetes, but some studies conducted in Kenya and 
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Australia found no association between workout and diabetes (Burke et al., 2007; Mohamed 

et al., 2018). However, it should be noted that target physical activity levels and 

measurement tools varied between studies.  Mohamed et al (2018) incorporated data from 

the 2015 Kenya STEPs survey. This survey was the first national household survey on Non-

Communicable Disease in adults aged 18–69 years in Kenya. The authors reported that 

insufficient physical activity (moderate intensive activity <150 minutes or vigorous intensive 

physical activity <75 minutes per week) was not a risk factor for diabetes in Kenyan adults. 

Burke et al (2007) reported that regular exercise was not a predictor of type 2 diabetes in 

Australian Aborigines aged 15-88 years (mean for follow-up was 12.9 years). Physical 

activity was measured using a self-complete questionnaire including three questions about 

the frequency of exercise.  

Although, most studies were prospective cohort studies (Burke et al., 2007; Fretts et al., 

2009; Engberg et al., 2010; Sieverdes et al., 2010; Lee et al., 2012; Shi et al., 2013; Grøntved 

et al., 2014) and one cross-sectional study, the accuracy of these results may be limited as a 

consequence of the self-reporting methods of data collection. In addition, the respondents 

were required to retrospectively complete the questionnaires, relying on memory. Ayhan and 

Işiksal (2005) conducted a Turkish study over a 12-month period comparing self-reporting 

of activity. They found that memory recall error was considered to be an important issue in 

the use of the retrospective surveys, as memory recall error happened in both the short term 

(within 3 months) and the long term (12 months). It is clear from international evidence that 

a lack of exercise is a risk factor for diabetes. Thailand's population have a reduced level of 

exercise (Ethisan et al., 2017; Piboon et al., 2020), Indeed, Ethisan et al (2017), showed that 

many older Thais (41%) did not perform any physical activity, whereas Piboon et al (2020) 

reported that 62% of university students aged 18 years and above indicated that they did not 

do any exercise or exercised only once a month in the past six months. Moreover, 
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Katewongsa et al (2021) reported that only 26% of Thai children aged between 6-17 years 

reached the recommended level of physical activity. Therefore, physical inactivity amongst 

Thais is common placing them at risk for diabetes. 

Smoking 

The association between smoking and diabetes has been reported in a number of previous 

studies (Jee et al., 2010; Clair et al., 2011; Saeed, 2012; Shi et al., 2013; Luo et al., 2013; Li 

et al., 2015; Papier et al., 2016; Bucheli et al., 2017; Aynalem and Zeleke, 2018). The studies 

have been undertaken across a number of countries including the US (Clair et al., 2011; Luo 

et al., 2013), Mexico (Bucheli et al., 2017), Ethiopia (Aynalem and Zeleke, 2018) and Asian 

countries such as Korea (Jee et al., 2010), Saudi Arabia (Saeed, 2012), China (Shi et al., 

2013; Li et al., 2015), and Thailand (Papier et al., 2016). Shi et al (2013) reported in a 

Chinese population that men who smoked more than 20 cigarettes per day were at 1.25 (95% 

CI: 1.00, 1.56) increased risk of type 2 diabetes and men with a history of smoking ≥ 40 

pack-year had a risk of 1.28 (95% CI: 1.04, 1.57). Additional studies comparing current 

versus non-smokers also found that current smoking increased the risk of type 2 diabetes. 

These findings were supported in a Thai cohort study by Papier et al (2016) conducted 

between 2005 and 2013.  The study commenced in 2005 with people without diabetes and 

then followed them up by a questionnaire in 2013. Of the 39,507 participants, there were 

698 developed types 2 diabetes. The findings showed that being a current smoker increased 

the risk of diabetes (OR=1.7, (95% CI 1.3, 2.2). Conversely, three studies showed that the 

use of tobacco was not associated with diabetes (Arugu and Maduka, 2017; Mohamed et al., 

2018; Kindarara and Silva, 2019). The difference in study design, population and study 

settings may have contributed to the difference in findings. However, as the vast majority of 

these studies point towards greater risk, several diabetes guidelines (IDF, 2012; Ministry of 

Health, Singapore, 2014; NICE, 2015) recommend that diabetic patients cease smoking. 
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Although we found that being a smoker was one risk factor for diabetes, the evidence showed 

that many Thais smoke especially the young (Waehayi et al., 2020). A study by Waehayi et 

al (2020), reported that around 67% of males aged between 19 and 24 years were smokers, 

and approximately 58% smoked 1-9 cigarettes/day. In addition, Pronvarin et al (2012) found 

that around 38% of Thais workers aged 19-60 years were cigarette smokers.  The results 

from the National Thai Food Consumption Survey amongst Thai adults also reported that 

around 22% of people aged 18 years and older were smokers (Jitnarin et al., 2011). Smoking 

is a worrisome problem amongst Thais, as it is linked to diabetes. Therefore, to manage and 

reduce the risk of diabetes in the community, the HVs should have sufficient knowledge 

regarding this risk factor for diabetes. 

Hypertension 

Hypertension, defined as a resting blood pressure >140/90 mmHg contributes to the 

development of diabetes (Movahed et al., 2010; Arugu and Maduka, 2017; Hu et al., 2017; 

Aynalem and Zeleke, 2018; Mohamed et al., 2018; Kindarara and Silva, 2019). Four cross-

sectional studies including two studies in China (Li et al., 2015; Hu et al., 2017), one in 

Ethiopia (Aynalem and Zeleke, 2018) and one in Kenya (Mohamed et al., 2018) reported 

that the presence of hypertension (BP≥140/90 mmHg) increased an individual’s risk of 

diabetes reporting odds ratios of 1.62, 1.55, 4.7 and 2.8 respectively. In a UK meta-analysis 

that included the outcomes of 4.1 million patients without vascular disease and diabetes, 

Emdin et al (2015) reported that the diabetes risk increased alongside blood pressure 

elevation. The authors stated that a 20 mmHg increase in Systolic blood pressure (SBP) 

resulted in a 58% higher risk of new-onset diabetes, while a 10 mmHg increase in Diastolic 

blood pressure (DBP) was associated with 52% increased risk of developing diabetes. 
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Consequently, achieving target blood pressure is a mainstay of diabetes care. However, the 

level of this target varies internationally. Whilst Thailand (Diabetes Association of Thailand 

under the Patronage of Her Royal Highness Princess Maha Chakri Sirindhorn, 2017) and 

Singapore (Ministry of Health, Singapore, 2014) have adopted a target of <140/90 mmHg, 

in America (ADA, 2019), Australia (The Royal Australian College of General Practitioners, 

2016) and Korea (Committee of Clinical Practice Guidelines, and Korean Diabetes 

Association, 2019) target blood pressure is set at a slightly lower level of < 130/80 mmHg 

(Whelton et al., 2018).  

3.6.2 Non-Modifiable factors 

As mentioned in chapter 2, the HVs are responsible for screening for diabetes amongst the 

community residents, family history of diabetes and age were included in the screening form. 

Therefore, the HVs should have an adequate knowledge of these topics.  

Family History 

Having a first-degree relative with type 2 diabetes has been shown to increase the risk of 

developing diabetes (Ahasan et al., 2011; Arugu and Maduka, 2017; Aravinda, 2019) and is 

noted as a risk factor for diabetes in several diabetes guidelines including the American 

(ADA, 2019), Canadian (Diabetes Canada Clinical Practice Guidelines Expert Committee, 

2018), Singaporean (Ministry of Health, Singapore, 2014), and Thai (Diabetes Association 

of Thailand under the Patronage of Her Royal Highness Princess Maha Chakri Sirindhorn, 

2017). In addition, we also found that a family history of diabetes was a risk factor for 

developing diabetes in a Thai population (Muktabhant et al., 2015; Apidechkul, 2018).  

Evidence emerged from a study of a hill tribe in Thailand by Apidechkul (2018), which 

showed that having a parental history of type 2 diabetes is associated with diabetes. The 

finding supports a recent study by Muktabhant et al (2015) who found that having a father 
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or mother (first-degree relative) with diabetes was a risk factor for type 2 diabetes. The 

findings highlight the importance of asking for a family history of diabetes in the screening 

process to enhance the validity of the screening process (Muktabhant et al., 2015). Based on 

international and national evidence, the HVs who work closely with community should take 

a family history of diabetes into their screening process. 

Age 

A series of cross-sectional studies (Li et al., 2015; Adhikary et al., 2017; Hu et al., 2017; 

Kindarara and Silva, 2019) undertaken within different populations including China (Li et 

al., 2015; Hu et al., 2017), America (Kindarara and Silva, 2019) and Bangladesh (Adhikaey 

et al., 2017) have demonstrated that age is a risk factor for the development of diabetes. The 

findings of these studies have been adopted into a plethora of national risk factor guidelines. 

Several guidelines including the US (ADA, 2019), Australia (The Royal Australian College 

of General Practitioners, 2016), Canada (Diabetes Canada Clinical Practice Guidelines 

Expert Committee, 2018), UK (NICE, 2015), and Singaporean (Ministry of Health, 

Singapore, 2014) state that people aged ≥40 should be screened for diabetes risk. A previous 

study in Thailand conducted amongst 39,507 Thais aged between 15-88s also found an 

association between age and type 2 diabetes in people age 50 and older (Papier et al., 2016). 

However, in Thailand screening commences at ≥35 years (Diabetes Association of Thailand 

under the Patronage of Her Royal Highness Princess Maha Chakri Sirindhorn, 2017), which 

is unremarkable given some guidelines (Diabetes Canada Clinical Practice Guidelines 

Expert Committee, 2018), suggest that being of South Asian heritage is a risk factor for 

diabetes. A recent study in Thailand by Kittithaworn et al (2019), also found that old age, 

especially age over 50 years increases the risk of developing type 2 diabetes which was 

similar to Papier et al’s study in 2015.  
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When scrutinising the evidence from international studies and some studies in Thailand, 

most studies found that being aged over 40 is a risk for diabetes. However, diabetes screening 

in Thailand starts earlier at 35 years despite reports of the Thailand national health 

examination survey 2004-2014 showing that diabetes was more prevalent in people aged 

over 50, and only a small number of younger people lived with diabetes (Aekplakorn et al., 

2018) providing screening at an earlier age provides an opportunity to intervene to address 

the additional risks outlined previously. As mentioned in the previous chapter, prevention is 

cost-effective and benefits diabetes management, therefore, it is reasonable to perform early 

screening for diabetes in Thailand. 

3.7 Complications 

 

In chapter 2, I explain that HVs are responsible for managing the complications of diabetes 

in addition to screening for risks. HVs are taught about the complications of diabetes and 

assisted with a referral when diabetic complications are suspected. In order to identify 

patients with the associated complications, the HVs need to possess adequate knowledge 

about diabetes and its complications. In this segment, the researcher will review and discuss 

the current diabetic complications, namely acute and chronic complications. 

Left untreated, diabetes can cause health issues that can affect the patient's quality of life 

such as skin complications, CVD, nephropathy, neuropathy, retinopathy and foot 

complications (Nickerson and Dutta, 2012). Diabetic complications can be separated into 

two types: acute complications, which occur immediately when the blood sugar level 

increases or reduces significantly, for instance, hypoglycaemia, ketoacidosis and 

hyperosmolar hyperglycaemic state (HHS) (Nickerson and Dutta, 2012), and chronic 

complications resulting from long term uncontrolled blood sugar levels (Nickerson and 

Dutta, 2012).  Chronic complications include microvascular and macrovascular disease. 
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Microvascular complications include retinopathy, nephropathy, and neuropathy caused by 

capillary damage (Zimmerman, 2016), while macrovascular disease is associated with 

atherosclerotic plaque development in the vasculature of the heart, brain, limbs, and other 

organs, obstructing the proximal vessels leading to myocardial infarction (MI), stroke, 

claudication, or tissue necrosis (Zimmerman, 2016). 

3.7.1 Acute complication 

Hypoglycaemia 

Hypoglycaemia is defined by the ADA, (2019) as a blood sugar level, which is lower than 

the standard range. However, the terminology is not consistently defined. The ADA (2019) 

states that hypoglycaemia is comprised of 3 levels. Level 1 is defined as a blood glucose <70 

mg/dL (3.9 mmol/L). Level 2 is defined as a blood glucose <54 mg/dL (3.0 mmol/L) and 

finally, level 3 is a low blood glucose level where the patient shows signs of mental change 

and/ or alter physical function that needs another person for recovery (ADA, 2019). The 

Canadian Diabetes Association (CDA) in their Clinical Practice Guidelines (Diabetes 

Canada Clinical Practice Guidelines Expert Committee, 2018) also define hypoglycaemia 

across three levels but their criteria differ. The CDA define level 1 as the development of 

autonomic or neuroglycopenic symptoms, level 2 as a plasma glucose level lower than 4.0 

mmol/L in a patient who is treated with insulin or an insulin secretagogue and level 3 as 

symptoms responding to the administration of a carbohydrate (Clayton et al., 2013). Bonds 

et al (2010) also separate hypoglycaemia into three groups. Level 1 is defined as severe 

hypoglycaemia requiring medical assistance (HMA) with a blood glucose concentration 

<2.8 mmol/l (50 mg/dl) or symptoms that are promptly resolved with either oral 

carbohydrate, intravenous glucose, or subcutaneous or intramuscular glucagon. Level 2 is 

defined as a severe hypoglycaemic event requiring any assistance (HA) with a blood glucose 
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concentration equal to the HMA group. Finally, level 3 is defined as hypoglycaemia based 

on a finger stick blood glucose measurement of less than 3.9 mmol/l.  

Farrokhi et al (2012) states that impaired kidney function, daily insulin dose, and increasing 

age leads to hypoglycaemia in the non-clinically ill patient with type 2 diabetes 

(hypoglycaemia was defined as a blood sugar less than 70 mg/dl, while blood sugar less than 

40 mg/dl was defined as severe hypoglycaemia). Some patients also experience recurrent 

hypoglycaemia caused by poor kidney function, infection, loss of current meal and having 

coronary artery disease (Lin et al., 2010). In addition, hypoglycaemia was associated with 

the risk of CVD in a UK based retrospective cohort study (Khunti et al., 2015).  

Hypoglycaemia level 1 and 2 can be monitored and recovery can take place at home (ADA, 

2019). Although any form of carbohydrate which contains glucose can be used as a treatment 

of level 1 hypoglycaemia, glucose 15-20 gram is preferred (ADA, 2019). Once the patient 

receives glucose for 15 minutes, a blood glucose test is required. If the blood sugar remains 

low the treatment should be repeated and a second blood glucose test should be undertaken 

(ADA, 2019). Once the plasma blood glucose returns to normal, the patient should be 

encouraged to consume food to prevent the recurrent hypoglycaemia (ADA, 2019). In 

contrast, glucagon is the treatment choice for patients’ suffering hypoglycaemia-level 2. The 

patient and caregiver should learn how and when to use Glucagon in the event of an 

emergency (ADA, 2019).  

To prevent hypoglycaemia-level 3, those patients who experience hypoglycaemia level 2 

and patients who require insulin should be advised to relax their glycaemic target (ADA, 

2019). In addition, the family member should learn how to assess the patient’s cognitive 

function as this might decline in the presence of severe hypoglycaemia (ADA, 2019). 
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Diabetic Ketoacidosis (DKA) and Hyperglycaemic Hyperosmolar State (HHS) 

International diabetes guidelines including those of Canada and Australia state that DKA 

and HHS are acute metabolic complications of diabetes that can cause, and should therefore 

be considered as, a diabetic emergency (Gosmanov et al., 2018). DKA is characterised by    

a triad of hyperglycaemia, ketonaemia and metabolic acidosis (Dhatariya et al., 2013). 

Diagnostic criteria for DKA in the USA include a glucose concentration > 250 mg/dL (13.9 

mmol/L), combined with the presence of urine or serum ketones with an anion gap and 

arterial pH <7.3 (Umpierrez and Korytkowski, 2016; Dhatariya and Vellanki, 2017; ADA, 

2019). While in the UK, diagnosis of DKA is made when the patient has a combination of 

three criteria: 1) glucose concentration >200 mg/dL (>11 mmol/L) or known diabetes, 2) the 

presence of ketones ≥ 3.0 mmol/L or significant ketone urea (greater than 2+ on standard 

urine ketone sticks), 3) venous pH <7.3 and or bicarbonate < 15 mmol/ L (Dhatariya et al., 

2013). The difference in diagnostic criteria between the US and UK may be the result of        

a lack of high-quality research to guide effective diagnosis and treatment. In addition, serum 

chloride is not universally available, making it impossible to calculate the anion gap and 

therefore grade the severity of DKA. Some countries have subsequently chosen to base the 

diagnosis on glucose concentration and the presence of ketones and confirmation of                

an acidosis without anion gap (Dhatariya et al., 2013).  

HHS is characterised by severe hyperglycaemia, high serum osmolality and dehydration 

(French et al., 2019). Umpierrez and Korytkowski, (2016) and Dhatariya and Vellanki, 

(2017) suggest that HHS is diagnosed when blood sugar levels >600 mg/dL (>33.33 

mmol/L), pH >7.3, and Bicarbonate level > 20 mmol/L.  Frank and Solomon (2016) and 

Scott et al (2015) differ slightly defining HHS as the presence of high osmolality (>320 
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mosmol/kg), high blood glucose levels (>30 mmol/L), hypovolaemia and mild metabolic 

acidosis (pH greater than 7.3, bicarbonate over than 15 mmol/L).  

The patient with HHS may develop a change in mental state such as confusion, seizure and 

even coma. In some cases, the patient may show signs of hypovolaemic shock (Frank and 

Solomon, 2016).  Patients with HHS need close monitoring and require hospital admission 

(Frank and Solomon, 2016; French et al., 2019). Treatment for both DKA and HHS includes 

fluid replacement, reducing the glucose level and preventing further complications 

(Dhatariya and Vellanki, 2017).  

3.7.2 Chronic complication 

Macrovascular complications 

Around 32% of people with type 2 diabetes worldwide suffer from Atherosclerotic 

cardiovascular disease (ASCVD) (Einarson et al., 2018), defined as, a history of myocardial 

infarction, stable or unstable angina, coronary or other arterial revascularization, stroke, 

transient ischaemic attack, or peripheral arterial disease (PAD) (Chamberlain et al., 2016).  

ASCVD is a leading cause of morbidity and mortality of diabetic patients (Chamberlain et 

al., 2016).  

Whilst ASCVD macrovascular complications occur in patients with and without diabetes 

(Leon and Maddox, 2015), the risk of atherosclerosis is greater when diabetes is present. 

Leon and Maddox (2015) stated that the pathophysiology of cardiovascular disease 

progression in the diabetic patient is currently unclear. However, diabetes may promote 

atherosclerosis through increased coagulability (Leon and Maddox, 2015) and dyslipidaemia 

(Dokken, 2008; Koba, and Hirano, 2011).  It is suggested that the presence of diabetes 

increases the binding of glycoprotein IIB/IIIA receptors and increases the release of von 

Willebrand factor (vWF), two features that promote platelet aggregation (Leon and Maddox, 
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2015). Asymptomatic hyperglycaemia is one risk factor for cardiovascular disease 

(DiNicolantonio and OKeefe, 2017).  

Microvascular complication 

Diabetic retinopathy  

Diabetic retinopathy (DR), defined as the presence of lesions within the retina causing death 

of retinal cells and retinal dysfunction (Forbes and Cooper, 2013) leads to blurred vision, 

cataracts, glaucoma and blindness (Solomon et al., 2017). DR can be separated into four 

stages namely mild non-proliferative diabetic retinopathy (NPDR), moderate NPDR, severe 

NPDR and proliferative diabetic retinopathy (PDR) (Corcóstegui et al., 2017; Wang and Lo, 

2018). To provide early identification of DR it is important that the diabetic patient is 

assessed by a qualified ophthalmologist or optometrist as outlined below.   

Several studies in both type 1 and 2 diabetes that have been undertaken in Spain (Pedro et 

al., 2010), China (Zhang et al., 2017), US (Wang et al., 2017), Brazil (Lima et al., 2016) and 

an international cohort (Yau et al., 2012) have all reported that diabetic retinopathy is related 

to the presence of increased blood glucose. Pedro et al (2010), Yau et al (2012), Lima et al 

(2016) and Wang et al (2017) identified that patients with an A1C > 7 are at greater risk of 

DR. Moreover, diabetes duration also appears to increase DR risk in both Western (Pedro et 

al., 2010; Thomas et al., 2015; Lima et al, 2016) and Eastern (Zhang et al., 2017) populations. 

However, the duration of diabetes was inconsistently classified throughout these studies  

Having longer duration of both diabetes and hypertension also increases the risk of diabetic 

retinopathy. Yau et al (2012) undertook a systematic review to assess the prevalence of risk 

factors of diabetic retinopathy. The review included 35 studies with a total sample of 22,896 

diabetic patients. The studies were published between 1980-2008 and concluded that the 

prevalence of diabetic retinopathy increases when people have longer duration of diabetes 
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(comparing <10 years with ≥20 years), blood pressure greater than 140/90 mmHg compared 

with ≤140/ 90 mmHg and have high HbA1C levels comparing levels ≤7.0 with >9.0%. 

Whilst the review included a large sample size, an appraisal of study methodology and 

heterogeneity limited the findings somewhat.  

Diabetic neuropathy 

Diabetic neuropathy is defined as nerve damage due to high blood glucose levels in diabetic 

patients (Inzucchi et al., 2016). A number of risk factors including older age (Al-Rubeaan et 

al., 2015) and high blood glucose (Nisar et al., 2015; Yang et al., 2017) cause the condition. 

However, one African study (Amour et al., 2019) reported no relationship between HbA1C 

levels and diabetic neuropathy. The difference in findings between Nisar et al (2015) and 

Yang et al (2017) and those of Amour and colleague (2019) may be the result of the varying 

samples and type of research. Both Nisar et al (2015) and Yang et al (2017) recruited patients 

with type 2 diabetes whereas Amour et al (2019) recruited type 1 and type 2 diabetes. In 

addition, Yang et al (2017) conducted a cohort study with a long follow up period (average 

7.23 years) using data from a large national database of type 2 diabetics (n = 36,152) who 

were aged ≥30 years without diabetic polyneuropathy (DPN). Nisar et al (2015) undertook 

a case-control study recruiting 152 type 2 diabetics and Amour et al (2019) undertook               

a cross-sectional study of 327 types 1 and 2 diabetes.  The latter study lacked appropriate 

retrospective scrutiny of long-term blood values limiting the validity of the findings.  

There are two types of diabetic neuropathy, namely distal polyneuropathy and autonomic 

neuropathy (Inzucchi et al., 2016). Patients with distal polyneuropathy may experience pain, 

tingling, burning, and numbness or muscle weakness in the limbs as it affects the sensitivity 

of the legs, feet, arms, and hands (Inzucchi et al., 2016). Autonomic neuropathy affects 

several bodily systems including digestive, urinary tract, reproductive organs, sweat glands, 
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eyes, and cardiovascular system. Consequently, some patients are unable to control their 

bladder and others may experience digestion issues such as nausea, vomiting or constipation. 

In addition, some men experience erectile dysfunction (Inzucchi et al., 2016). The lack of 

sensitivity can also cause ischaemic necrosis in people wearing tight shoes. Repetitive 

moderate pressure leads to tissue inflammation and ulceration (Volmer-Thole and Lobmann, 

2016), leading to possible amputation. An outcome that is supported by Mantovani et al 

(2017) who found that ulceration increased the risk of amputation among Brazilians with 

diabetes. Maintaining, blood sugar levels within a target range can help the patient to slow 

the progress of this complication (ADA, 2019). 

Al-Rubeaan et al (2015) found that the prevalence of diabetic foot complications increases 

with age (age≥45 years) and diabetic duration (≥ 10 years). This finding is supported by the 

findings of Andersen et al (2018) and Amour et al (2019). The latter study noted that age     

> 40 years (OR=4.3) was associated with increased risk of diabetic neuropathy, however this 

risk was further increased (OR= 6.4) for those over 60 years of age. Two studies (Andersen 

et al., 2018; Amour et al., 2019) identified an increased risk of diabetic neuropathy in patients 

who were overweight. While Amour et al (2019) found that hypertension was a risk factor 

for diabetic neuropathy.  

Diabetic nephropathy 

Diabetic nephropathy is defined as the presence of microalbuminuria in a person with 

diabetes (Eboh and Chowdhury, 2015) which can lead to worsening albuminuria, 

hypertension and declining renal function (Rask-Madsen and King, 2013). 

In the early stages of diabetic nephropathy renal hyper-function and hypertrophy are present 

(El Din et al., 2017) resulting in increased albuminuria. This is followed by a thickening of 

the basement membrane and mesangial proliferation with normalization of Glomerular 
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filtration rate (GFR) but there are often no signs of clinical disease at this point (Gheith et 

al., 2016). The first clinically detectable sign of glomerular damage and microalbuminuria 

(albumin 30-300 mg/day) follow, usually occurring within 5 to 10 years after the onset of 

the disease with or without hypertension (Gheith et al., 2016). Chronic kidney disease (overt 

diabetic nephropathy) with irreversible proteinuria (>300 mg/day), decreased GFR below 60 

mL/min/1.73 m2, and sustained hypertension ensue. Finally, end-stage renal failure arises, 

the patient becomes Uraemic with (estimated glomerular filtration rate) eGFR ≤ 15 

mL/min/1.73 m2 (El Din et al., 2017). Nearly 50% of patients will need renal replacement 

therapy in the form of peritoneal dialysis, haemodialysis or kidney transplantation (Gheith 

et al., 2016). Controlling both blood pressure and blood glucose can reduce the risk and 

progression, of kidney disease (ADA, 2019).  

In a Zimbabwean study of adult diabetic patients, Machingura et al (2017) found that 

nephropathy was associated with higher glycosylated haemoglobin (OR=1.2) and longer 

duration of diabetes (OR=1.03).   

Recommendations 

- Screening and diagnostic test for prediabetes and type 2 diabetes should be performed in 

overweight and obesity (BMI ≥ 25kg/m2), and anyone who has at least one risk factor for 

diabetes as mentioned above. Those who have normal test results should be repeat tested 

within 3 years at minimum (ADA, 2019).   

- For diabetic patients, blood pressure checks should be carried out in every clinical visit and 

they should monitor their blood pressure at home (ADA, 2019). In Thailand, according to 

the Thai guideline, to reduce the risk of developing diabetic nephropathy and delay diabetic 

complications, diabetic patients should keep blood pressure lower than 140/90 mmHg 

(Diabetes Association of Thailand under the Patronage of Her Royal Highness Princess 



70 
 

Maha Chakri Sirindhorn, 2017). However, blood pressure targets should be based on clinical 

status to maximise benefits and avoid adverse events. In diabetic patients living with 

hypertension and stable coronary disease, the ideal target blood pressure may be between 

120/70 and 130/80 mmHg (Shen et al., 2019). 

- Urinary albumin should be assessed in all type 1 diabetic patients and type 2 diabetic 

patients with duration ≥5 years (ADA, 2019). In the case of urinary albumin greater than     

30 mg/g, Creatinine or eGFR less than 50 mL/min/1.73m2, they should monitor their renal 

function at least a couple times a year (ADA, 2019). In Australia, type 2 diabetic patients 

were recommended to screen for albuminuria and eGFR annually (The Royal Australian 

College of General Practitioners, 2016). The prevalence of diabetic nephropathy and CKD 

amongst type 2 diabetes in Thailand was around 37- 49% (Krairittichai et al., 2011; 

Sriwijitkamol et al., 2011; Krairittichai et al., 2013).  

- Diabetic patients who are not treated using lipid-lowering drugs should be measured for     

a lipid profile once they have been diagnosed as diabetic, at an initial medical evaluation and 

every 5 years. The lipid profile test should be performed, every 4-12 weeks once diabetic 

patients received any lipid lowering drugs, or change in the lipid lowering drug dosage, and 

annually (ADA, 2019).  

-International guidelines adopted in Thailand recommend that Diabetic patients should have 

an eye examination at least once a year. In addition, adults with type 1 diabetes should have 

an initial dilated and comprehensive eye examination by an ophthalmologist or optometrist 

within 5 years of the onset of diabetes, (Zimmerman, 2016; Diabetes Association of Thailand 

under the Patronage of Her Royal Highness Princess Maha Chakri Sirindhorn, 2017; ADA, 

2019) with a further follow-up on an annual or biannual basis (ADA, 2019). However, 

according to the General practice management of type 2 diabetes: 2016-18 (The Royal 
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Australian College of General Practitioners, 2016), a dilated fundus examination and visual 

acuity assessment should be performed in all diabetic patients on the first day once they have 

been diagnosed as diabetic and at least every 2 years. In addition, this guideline also 

recommended those who have poor glycaemic control, and patients who have longer 

duration of diabetes, to undergo an eye examination at least once a year.  

- Annual comprehensive eye examination is also recommended for older people with 

diabetes (age ≥65 years), to detect retinal disease (LeRoith et al., 2019). Diabetic patients 

showing signs of diabetic retinopathy should receive repeat eye examinations more 

frequently (Zimmerman, 2016; ADA, 2019). A retrospective study by Singalavanija et al 

(2012) amongst 133 Thais living with diabetes who registered in a visual rehabilitation 

clinic, reports that approximately 85% of visual disability (impairment or blindness) was 

caused by diabetic retinopathy. As above, diabetic retinopathy screening was essential 

(Singalavanija et al., 2012). However, only approximately 45% of Thai diabetic patients 

living in Public Health Regional Service Provider 6th covering 8 provinces got their eyes 

tested (Nitikarun and Bunyong, 2018). The prevalence of diabetic retinopathy amongst Thais 

was around 24% (Krairittichai et al., 2013). 

- Patients with T1DM should be assessed for peripheral neuropathy within 5 years of 

diagnosis (ADA, 2019). While other diabetic patients should be screened upon diagnosis and 

a repeat assessment should be undertaken annually (ADA, 2019). The assessment should 

include testing ankle reflex, checking the temperature sensation (cold and warm) placed on 

the dorsum of the foot or pinprick sensation test. In addition, a 128- Hertz (Hz) tuning fork 

that is placed on the dorsum of the first toe at the bony prominence should be used to check 

vibration sensation (Bril et al., 2018). Moreover, patients are advised to check their feet for 

reduced sensation using a 10-g monofilament at various sites of the sole of the feet (Baraz 

et al., 2014). A study by Krairittichai et al (2013), reports that more than 15% of diabetic 
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patients in Thailand live with foot ulcers.  These findings show that diabetic complications 

especially foot ulcer-related diabetes are not uncommon. Krairittichai and colleagues (2013), 

also highlight the burden of diabetes complications in Thailand which still exist and have 

not improved over the past decade.  

Diabetic foot ulcers can lead to amputation amongst diabetic patients, therefore people living 

with diabetes are recommended to obtain foot screening at least once a year. However, the 

frequency of meeting an expert for foot examination is varied based on the level of risk. The 

foot ulcer risk can be classified into three groups, low, intermediate and high risk. According 

to the Guidelines for screening and managing foot complications in people with diabetes 

published in 2015 by Department of Disease Control, Ministry of Public Health, those 

diabetic patients without history of foot ulcer, amputation, no foot deformity and have 

normal sensation are classified as low risk. Although diabetic patients without a history of 

foot ulcer or previous amputation will be classified as an intermediate risk if they have foot 

numbness (abnormal sensation), or pulse deficit. Finally, those who have foot deformity, 

abnormal pulse or sensation or have a history of foot ulcer or foot amputation are classified 

as a high-risk group. As mentioned earlier, diabetic patients with different risk levels require 

different levels of care, however, all diabetic patients are recommended to inspect their feet 

regularly and control their blood sugar. In the low-risk group, they should keep their blood 

sugar, lipid levels and blood pressure in range and should quit smoking with foot 

examination being performed once a year (Department of Disease Control, 2015). While 

those in the intermediate group should receive a foot examination twice a year (Department 

of Disease Control, 2015). The high-risk group are prescribed special footwear which will 

support their foot anatomy. They are also recommended to receive a complex foot 

examination by an expert every 3 months (Department of Disease Control, 2015). Although 

foot ulcers are found amongst diabetic patients in Thailand, and it can cause serious 
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conditions, wearing proper shoes is important and can prevent or delay diabetic neuropathy, 

a recent study reported that most of the diabetic patients (study participants) (93%) still wore 

inappropriate footwear (slipper) when going outdoors (Kosachunhanun et al., 2012). The 

HV can play a role here in educating patients.  

3.8 Treatment 

The HV is a key person living in the community who provides care for people in their 

neighbourhood.  In chapter 2 the readers were introduced to the HVs’ role regarding 

proactive and reactive diabetes management which included both healthy people and people 

living with diabetes. Diabetics are recommended to modify their lifestyle and some are also 

prescribed drugs to manage their diabetes at home. To avoid unwanted harmful 

complications and maintain effective diabetic management, it is necessary for the HVs to 

have sufficient knowledge about the conventional treatments and target blood sugar range 

which are shown below.  

Target for glycaemic control 

As discussed in chapter 2, to avoid potential diabetic complications, the patients should be 

regulating their blood sugar range. The HVs have a responsibility to perform finger pricks and 

interpret the blood sugar results as well as monitoring the patient's blood sugar level. Hence, 

they should be knowledgeable regarding the target blood sugar.  

Diabetes is a chronic illness and people require continuous care following diagnosis (Ontha, 

2016). Several diabetic guidelines recommend diabetic patients regulate their blood sugar to 

delay/avoid its complications, reduce medical costs and improve the patient’s quality of life 

(IDF, 2012; Ministry of Health, Singapore, 2014; NICE, 2015; The Royal Australian College 

of General Practitioners, 2016; Diabetes Association of Thailand under the Patronage of Her 

Royal Highness Princess Maha Chakri Sirindhorn, 2017; Diabetes Canada Clinical Practice 
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Guidelines Expert Committee, 2018; ADA, 2019; Committee of Clinical Practice Guidelines, 

and Korean Diabetes Association, 2019). Target glycaemic control differs between guidelines. 

The recommended value for a fasting blood sugar (FBS) in the Thailand guideline (Diabetes 

Association of Thailand under the Patronage of Her Royal Highness Princess Maha Chakri 

Sirindhorn, 2017) and other international guidelines (IDF, 2012; Ministry of Health, Singapore, 

2014; NICE, 2015; The Royal Australian College of General Practitioners, 2016; Diabetes 

Canada Clinical Practice Guidelines Expert Committee, 2018; ADA, 2019; Committee of 

Clinical Practice Guidelines, and Korean Diabetes Association, 2019) is between 3.8-7.2 

mmol/L. Optimum HbA1C for the majority of guideline is recommended to be <6.5% (< 47 

mmol/mol) (IDF, 2012; Ministry of Health, Singapore, 2014; NICE, 2015; The Royal 

Australian College of General Practitioners, 2016; Diabetes Association of Thailand under the 

Patronage of Her Royal Highness Princess Maha Chakri Sirindhorn, 2017; Diabetes Canada 

Clinical Practice Guidelines Expert Committee, 2018; ADA, 2019; Committee of Clinical 

Practice Guidelines, and Korean Diabetes Association, 2019) or <7% (<53mmol/mol) in people 

who frequently experience hypoglycemia (IDF, 2012; Ministry of Health, Singapore, 2014; 

NICE, 2015; The Royal Australian College of General Practitioners, 2016; Diabetes 

Association of Thailand under the Patronage of Her Royal Highness Princess Maha Chakri 

Sirindhorn, 2017; Diabetes Canada Clinical Practice Guidelines Expert Committee, 2018; 

ADA, 2019; Committee of Clinical Practice Guidelines, and Korean Diabetes Association, 

2019) 

However, several pieces of evidence suggest that diabetic patients are unable to 

independently control their blood sugar (Ovatakanont, 2011; Ngwogu et al., 2012; Viana et 

al., 2013; Ashur et al., 2016; Mahmood et al., 2016; Mauricio et al., 2017; Noor et al., 2017; 

Li et al., 2018; Afroz et al., 2019; Biesman-Simons et al., 2019; Chetoui et al., 2020; 

Viengthong and Arkhom Bunloet, 2020; Cedrick et al., 2021; Oluma et al., 2021). The 
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prevalence of poor glycaemic control is common, ranging from 50-85% in international 

diabetic patients. In Thailand, between 73.7% to 76.4% of diabetics could not keep their 

blood sugar within range (Ovatakanont, 2011; Suwattanakul, 2018; Viengthong and Arkhom 

Bunloet, 2020). This statistic is similar to other countries in South America, Africa and Asia, 

including China (50%) (Li et al., 2018), Malaysia (68%) (Mahmood et al., 2016) and 

Bangladesh (82%) (Afroz et al., 2019, Nigeria (62%) (Ngwogu et al., 2012), Morocco 

(66.3%) (Chetoui et al., 2020), South Africa (75%) (Biesman-Simons, et al., 2019), Congo 

(78%) (Cedrick et al., 2021), Libya (78.2%) (Ashur et al., 2016), and Sudan (85%) (Noor et 

al., 2017) and Brazil (74%) (Viana et al., 2013). However, the number of diabetic patients 

who were unable to control their blood sugar within target recommendations was also noted 

in developed countries (Mauricio et al., 2017). A retrospective longitudinal analysis of 

medical records in European countries and the USA by Mauricio and colleagues (2017) 

reported that less than one-third of 40,627 patients who were treated by basal insulin 

achieved target blood glucose levels (HbA1C=<7%). To overcome these issues, some have 

suggested that a home visit is needed to provide the patient with education and support 

(Kanyakan et al., 2019). The benefits of a home visit for diabetic patients in controlling blood 

sugar have been shown previously (Depinta, 2010; Sirithanawutichai et al., 2010). The home 

visit is viewed as an effective method for keeping blood sugar under control, it is also shown 

to improve the diabetic patient’s quality of life and lowers the risk for heart disease (Han et 

al., 2017). It allows two-way communication between patients and healthcare providers 

(Depinta, 2010) allowing the healthcare professional to assess the patient’s knowledge and 

remedy any deficit (Depinta, 2010). Home Visits are beneficial in diabetes management in 

Thailand (Depinta, 2010).  
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Hypoglycaemia treatment  

In Thailand, treatment for hypoglycaemia is similar to the international guidelines as 

hypoglycaemia is mainly treated by fast-acting oral carbohydrate such as 15 g carbohydrate 

equivalent to three to four glucose tablets, 1/2 cup fruit juice, half cup of soft drink or a cup 

of milk, while glucagon or 50% intravenous glucose is used in severe hypoglycaemia. 

However, Glucagon 1 Mg solution is not widely available in Thailand due to the high cost 

(Diabetes Association of Thailand under the Patronage of Her Royal Highness Princess 

Maha Chakri Sirindhorn, 2017).  The Thai guidelines also include information about the 

preventions of hypoglycaemia by highlighting the importance of educating patients, their 

relatives and the care giver about the associated risk factors of hypoglycaemia. In addition, 

the patients are supported to perform SMBG and monitor their blood sugar regularly. 

Glycaemic target is adjusted to avoid hypoglycaemia (Diabetes Association of Thailand 

under the Patronage of Her Royal Highness Princess Maha Chakri Sirindhorn, 2017).  

3.8.1 Non-pharmacological treatment 

Diet 

As mentioned previously, the HVs provide a piece of advice about diet to the patients in the 

community that the patients should consume more fibre and low fat and try to avoid salt, 

sweet food, and alcohol. This means adequate knowledge about diet for diabetes is very 

important for the HVs.  

Each patient should have their diet reviewed and a meal planner provided (ADA, 2019). To 

achieve the patient’s glycaemic target and weight management, the health professional 

should recommend that the patient should control their food portions and include healthy 

foods such as vegetables (ADA, 2019) which was mentioned earlier in risk factors section.  
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Exercise 

As above, doing exercise regularly is beneficial for diabetic management. The HVs have a 

responsibility to provide suitable advices about exercise for the patients. They must have 

optimal knowledge regarding this topic.  

Adult diabetic patients should undertake a regular exercise programme in line with the 

current recommendations that are outlined earlier in the chapter. Whilst this earlier section 

focussed on the prevention of diabetes there is also good evidence for the use of exercise in 

the management of established diabetes.  

Diabetes self-management education 

In this section, the researcher will discuss diabetes self-management education that the HVs 

used to educate patients to manage thrive diabetes. 

Self-management is seen as the holy grail of long-term chronic care. Patients learn how to 

manage themselves and the health provider learns how to provide appropriate support to the 

patient (Diabetes Association of Thailand under the Patronage of Her Royal Highness 

Princess Maha Chakri Sirindhorn, 2017). It is therefore essential that all patients receive 

information when first diagnosed and this education is ongoing with each patient agreeing a 

diabetic treatment goal (Diabetes Association of Thailand under the Patronage of Her Royal 

Highness Princess Maha Chakri Sirindhorn, 2017). According to the Thailand clinical 

practice guideline for diabetes (Diabetes Association of Thailand under the Patronage of Her 

Royal Highness Princess Maha Chakri Sirindhorn, 2017), essential learning topics for 

diabetic patients include: general knowledge about diabetes, diet, physical activity, diabetic 

drugs and their effects, blood sugar assessment at home and the blood sugar result evaluation, 

diabetic complications, daily self-care, foot care and self-care in special circumstances, such 
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as self-care when ill. Each diabetic patient’s understanding and their need for diabetes self-

management education and support should be assessed upon diagnosis, at annual review, 

during transition of care services and when they develop diabetic complications (Diabetes 

Association of Thailand under the Patronage of Her Royal Highness Princess Maha Chakri 

Sirindhorn, 2017; ADA, 2019).  

There is some evidence that such interventions are effective in reducing the complications 

of the condition. Welch et al (2011) and Tshiananga et al (2012) reported that following 

enrolment in a self-management education programme diabetic patients HbA1c results 

improved. Indeed, Steinsbekk et al (2012) found that following access to a group-based 

diabetes self-management programme, Type 2 diabetic patients’ knowledge about diabetes, 

self-management skill and glycaemic control (HbA1C and fasting blood sugar were 

significantly reduced) all improved. Similarly, Chai et al (2018) found that newly diagnosed 

type 2 diabetic patients’ glycosylated haemoglobin and fasting blood glucose reduced 

following a 6 months diabetes self-management programme. In addition, Healy et al (2013) 

reported reduced readmissions in diabetic patients with previous poor glycaemic control 

following the receipt of training delivered by a certified diabetes educator or trainee.               

El Toony et al (2018) showed that Muslim diabetic patients receiving individual diabetic 

education sessions prior to Ramadan reduced their glycaemic risk and cholesterol levels.  

3.8.2 Pharmacological treatment 

According to chapter 2, the HVs’ role regarding diabetes is to assess the patient’s health and 

to ensure that they are managing their condition effectively. This includes their diet, exercise, 

and medication use. They contact and ask the patient to continue the blood sugar lowering 

drug and meet with the doctor regularly. They also provide diabetic medical advice to the 

patients. If patients could not go to the hospital, the HVs deliver diabetic drugs from the 
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healthcare facility to the patients directly. Therefore, the HVs must pose sufficient 

knowledge of the pharmacological treatment. In this section, the researcher will describe the 

current diabetic drugs which are recommended by the diabetes guidelines. 

All the international guidelines that have been discussed previously recommend that lifestyle 

modification should be attempted before prescribing medication in type 2 diabetes 

Type 2 diabetes can be treated by tablet or insulin injection or a combination of both (ADA, 

2019). Metformin is recommended as the first-line treatment for type 2 diabetes in all eight 

diabetic guidelines and previous studies (NICE, 2015; McGuire et al., 2016; LeRoith et al., 

2019). In addition, dual therapy using a combination of Metformin with a DPP-4 inhibitor 

or pioglitazone or sulfonylurea is appropriate if the HbA1c is not controlled by taking 

Metformin. Employing triple therapy (treatment with 3 non-insulin drugs or any treatment 

combination with insulin) is also considered when the HbA1c levels are not controlled using 

dual drug therapy. Indeed, the National Institute for Health and Care Excellence (NICE) in 

the UK recommend insulin-based treatment for type 2 diabetic patients who did not succeed 

in controlling HbA1c levels by the use of oral drug therapy (NICE, 2015; McGuire et al., 

2016).  

There are several factors that should be considered when selecting pharmacologic treatment, 

such as diabetic complications, hypoglycaemic risk, side effects, weight, cost and patient 

preference (ADA, 2019).  

As mentioned previously, type 1 diabetes is caused by ß -cell destruction and absolute insulin 

deficiency. It is therefore necessary to receive external insulin (Otto-Buczkowska and Jainta, 

2018). Insulin is therefore a primary treatment for the patient with type 1 diabetes (Freeland 

and Farber, 2016). The majority of type 1 diabetics require multiple daily insulin injections 

(Freeland and Farber, 2016; ADA, 2019).  The insulin dosage is based on each patient’s 
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weight, which increases if the person becomes ill or pregnant (ADA, 2019). There are 

various forms of insulin available, characterised by their mode of action (Ahmad, 2014) and 

concentration (Freeland and Farber, 2016). Rapid-acting insulin has a rapid onset of action, 

around 15-30 minutes and a short activity duration of around 4-5 hours. The peak action 

occurring between 30 and 90 minutes (Ahmad, 2014). Short-acting insulin has an action 

onset of around 30- 60 minutes, peak action of around 2-4 hours and has an activity duration 

of approximately 6-8 hours. Intermediate-acting insulin has an action onset, activity duration 

and peak duration greater than the rapid and short-acting insulin. Its onset action occurs 

within 1-2 hours, peak action between 6-10 hours and a working duration of around 10-16 

hours. Long-acting insulin has the longest functional duration (over 36 hours) when 

compared with other kinds of insulin. This form of insulin possesses an onset action of 

around 2 hours and a peak time of between 6-20 hours (Ahmad, 2014).  

Beck et al (2017) state that using injected insulin can cause severe hypoglycaemia in type 1 

diabetic patients. Moreover, Terauchi et al (2016) reported that type 2 diabetic patients who 

were treated with concentrated insulin (glargine 300 Units per millilitre (U/mL) and glargine 

100 U/mL) experienced hypoglycaemia.  These findings are supported by the results of a 

study by Emral et al (2017) that was undertaken to study insulin treated diabetic patients 

across 9 countries. The authors reported that hypoglycaemia was a common complication of 

insulin treated diabetes, reporting incidence of 97.4% and 95.3% in type 1 and type 2 

diabetes respectively.  

It is therefore clear that injected insulin is not without its difficulties such as hypoglycaemia, 

weight gain and psychological stress (Priya and Kalra, 2018). Inhaled insulin is now               

an alternative to injected insulin (Nuffer and Trujillo, 2016) as it can be used to fulfil the gap 

of using conventional insulin injections such as needle phobia or incorrect injection 
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technique (Oleck et al., 2016). However, unlike injected insulin, inhaled insulin is subject to 

the efficiency of lung function hence a pulmonary function test should be performed before 

initial prescription, after 6 months and annually thereafter (Freeland and Farber, 2016).           

In addition, inhaled insulin is not recommended in smokers (Mikhail, 2017). Moreover, 

inhaled insulin can increase the risk of lung cancer (Oleck et al., 2016). 

Oral-noninsulin drugs can be used as an adjunctive treatment to insulin therapy (Otto-

Buczkowska and Machnica, 2009; Otto-Buczkowska and Jainta, 2018). Biguanides are the 

first adjunctive treatment option (Otto-Buczkowska and Jainta, 2018). Metformin is 

introduced with an aim of lowering insulin resistance and reducing insulin dosage, 

maintaining weight and reducing risk of diabetic complications (Priya and Kalra, 2018).      

Al Khalifah et al (2017) found that the addition of Metformin to T1DM patients produced    

a reduction of BMI and total insulin daily dose. However, whilst Konrad et al (2015) also 

found that the addition of metformin can reduce BMI, the use of metformin as an adjunctive 

treatment did not improve blood sugar levels or insulin requirement in type 1 diabetic 

patients. Although, Al Khalifah et al’s (2017) sample was similar to that of Konrad et al 

(2015) (type 1 diabetic adolescent and children), they employed different study designs.      

Al Khalifah et al (2017) undertook a systematic review and meta-analysis that included six 

high quality randomised control trials (RCT) (included RCTs were assessed for quality and 

the risk of bias) that compared patients using both insulin and additional Metformin with 

those who received placebo alone. While Konrad et al (2015), compared participants using 

insulin and additional metformin with patients receiving only insulin.  

Dapagliflozin is a Sodium-Glucose Co- Transporter 2 Inhibitor (SGLT-2 Inhibitors). 

Wilding et al (2012) reports the use of this drug in reducing HbA1c levels, daily insulin dose 

and body weight in type 2 diabetic patients. These results are congruent with a similar study 
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focussed on T1DM patients (Henry et al., 2015). The combination of injected insulin and     

a SGLT-2 Inhibitor (sotagliflozin) was also associated with the reduction in blood sugar 

levels, weight, insulin dose and SBP in patients with T1DM (Garg et al., 2017). 

As mentioned previously, diabetes is increasing in Thailand, possibly due to a change in 

dietary pattern and unhealthy lifestyle including lack of exercise, high consumption of sugar 

and a lack of fruit and vegetables caused by urbanisation. Although, sugary drink taxation 

has been introduced; it has not been officially started in Thailand. Numerous strategies and 

healthcare services have been launched by the government to reduce the prevalence of 

diabetes including health promotion and disease prevention (Chavasit et al., 2017). Disease 

screening and monitoring is seen as one means of early detection and managing risk. The 

nurse and HVs are key to the success of this approach (Chavasit et al., 2017).  

3.9 Conclusion 

This chapter provides an overview of the complications, assessments and treatments 

associated with diabetes that are underpinned by the current international guidelines. It is 

clear from the literature that much of the prevention and management of diabetes is related 

to the reduction of factors that are associated with increased risk for those in the pre diabetes 

stage whilst reducing and managing risk in those with a confirmed diagnosis of diabetes. It 

is evident that ongoing assessment and support are crucial to the reduction of both morbidity 

and mortality of diabetic patients. This level of support is often dictated by the healthcare 

infrastructure in different countries both within the developed and developing world.  

As mentioned previously, HVs are involved in numerous healthcare services in the 

community including health promotion, diabetes prevention and diabetes management. In 

the primary care setting, the HVs perform screening for diabetes. They monitor the patient’s 
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blood pressure, blood sugar levels and diabetes complications. They also provide advice 

about healthy lifestyle and to see if the patient is taking responsibility for their health and 

are following the treatment guidelines. They then report the results and refer the patients to 

see the healthcare staff if they require advanced health services. Therefore, it is essential that 

the HVs possess adequate knowledge about diabetes and on the associated risks.  

Based on the literature, although Thailand launch UHC with the aim of expanding the 

healthcare service to cover all areas, diabetes management in Thailand still has several 

issues, especially screening and diagnosis for new diabetic patients which may due to the 

financial problems and the healthcare worker shortage. The high volume of the patients, 

waiting for the service in a public hospital affects the accessibility of some patients especially 

in remote areas. Therefore, the previous study highlighted the investment in primary health 

care sector, which is the initial healthcare service before distributing the patients to the upper 

levels. As we have seen in chapter 2, the HVs received formal trainings regarding diabetes, 

however, the literature pointed that existing training may not adequate for the HVs, and the 

HVs require additional training before providing the service regarding diabetes. The 

literature also recommended that regular training should be offered to the HVs to improve 

knowledge and skills. 

In Thailand, the HVs play a key role in supporting the nurse to care for people with diabetes 

in the community. However, they have little training and work only a few days per month. 

Furthermore, little is known about their knowledge of diabetes care or how they have 

generated this knowledge. To ensure that patients receive accurate information and are 

adequately supported it is essential to better understand the HVs knowledge of diabetes and 

how and where this knowledge is generated. In order to do this, I will familiarise the reader 

with seven commonly used learning theories, including Experiential learning theory, 
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Constructivism learning theory, Transformative learning theory, Social-cognitive learning 

theory, Cognitive learning theory, and Behaviourist learning theory. 

Reflexibility (the researcher point of view) 

Although there are many public health campaigns or policies in Thailand to reduce the 

number of cases and control the loss of life or disability, it seems to be ineffective as there 

are more and more people with diabetes. Diabetics are patients who need ongoing care and 

strictly control their sugar levels. This can be seen from the large number of new and old 

patients queuing for treatment. Many of those went to see a doctor once their prognosis get 

worse and was sometimes unable to heal in time. Many people in the community are not 

receiving systemic treatment. On the other hand, the limited availability of healthcare staff 

makes it impossible to provide complete care to patients. In the view of the researcher who 

is a nurse, it will be better to prevent patients from gathering at the hospital. These groups 

of people should be screened and educated on how to take care of themself and only referred 

to the doctor when necessary to reduce overclouded. They should have been treated early in 

the community where they spent most of their lives. A hospital is just a temporary health 

care facility where patients come to receive treatment or complex care. After that, patients 

must return to their homes in the community. Therefore, diabetes care should begin at home 

and in the community as opposed to hospital-based. Visiting patients at home gives us              

a glimpse into the real condition of the patient, diet, self-care, medication storage, 

environment, caregivers, social support, finance, or even the limitations of health care. This 

allows us to provide appropriate care to patients. Nevertheless, with a limited number of 

personnel and many people with diabetes in the community. Nurses are also required to 

provide health care services other than diabetes, which may result in inadequate care. The 

personnel do not live in the community, so each time they enter the patient's property 
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requires an appointment in advance. The fact that nurses are not part of the community 

causes a delay in receiving the news. Sometimes on home visits, it is found that the patient 

has already passed away. Sometimes, they visit patients and only see their relatives because 

the patient is busy and goes to work, making it impossible to follow up with the patient 

regularly. 

Therefore, HV is considered an important person in helping nurses to access the health of 

patients in the community because the HV lives in the community and is familiar with the 

people in the community. They can quickly disseminate information and public health 

policies to the community and be a leader in community health activities. They are also able 

to report patient health status at any time. In addition, the power and relationship of the HV 

with the community facilitates the nurses working in the community to be collaborative and 

gain the trust of the community. Even with the requirement that the HV works only 1 day     

a week. But because the HVs live in the community and the people that they take care of are 

in nearby areas or neighbours, making they meet almost every day. Many times, it is found 

that the HV reports and consults the patient's symptoms more than once a week. In addition, 

the HV also deliver medicine on behalf of the patient in case the patient is unable to come 

by themself. The HV also knows the movements of the people in the community as can be 

seen that the HV knows the household detail including how many family members are in 

each house, and who get ill with any disease, prognosis, lifestyle as well as health behaviour. 

This allows the nurses to have in-depth access to patient information to use as a guideline 

for further service planning. Volunteers help the nurses save time and allow the nurses to 

focus on complex tasks. The information obtained from the HV allows the nurses to 

approach the patients quickly. By using the information provided by the HV, the patient will 

receive the care in time and obtain continuous service with no need to waste time in the 

queue at the hospital again. 



86 
 

Perrin (2015: 43) suggests that “Voluntary choice involves an agreement to participate in 

research after individuals understand every aspect of the study, and they must be free of 

coercion and undue influence”. Coercion occurs when the participants were forced to 

participate in the study or sign consent form by those in power (Perrin, 2015). The power 

imbalance in research has been reported in past studies (Anyan, 2013; Redman-MacLaren et 

al., 2014; Byrne et al., 2015; Wood et al., 2019). This asymmetric power of research parties 

may be influenced by socioeconomic status, educational attainment, gender, and ethnic and 

occupational background. Therefore, several studies attempted to minimize the power 

imbalance in research (Redman-MacLaren et al., 2014; Byrne et al., 2015; Wood et al., 2019) 

by employing strategies such as peer interviewing (Byrne et al., 2015), building rapport 

(Wood et al., 2019) and co-interviewing across culture and gender (Redman-MacLaren et 

al., 2014). However, these methods have some limitations, for example Byrne et al. (2015) 

found that the interviewees showed guarded responses as they felt uncomfortable when 

being interviewed by their peer. The interviewees feared being judged by their peers. Byrne 

et al. (2015) also found that culture and gender match were important, but it would be 

impossible to match all cultural backgrounds for all parties, matching only common 

characteristics was deemed to be useful. Although gender matching may help to reduce the 

power imbalance between parties, it would only benefit some female participants (Byrne et 

al., 2015). In this study, the researcher was a female nurse, while the participants were mainly 

female HVs who were lay people. In this instance the researcher’s educational and 

professional background may produce a potential power difference thus while gender 

matching took place power differentials may still exist. Therefore, to ensure that my position 

did not affect the research relationship with the HVs and their future role, the researcher 

made it clear that participating in the study was voluntary and the HVs were free to decide 

if they want to take part in the study without any negative consequences to their role.               
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In addition, the researcher distributed the participant information sheet which explained the 

purpose of the study and outlined the expectations of the HV, if they chose to participate in 

the study. HVs were made aware that they have the right to withdraw from the study at any 

time without the need for an explanation. 
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Chapter 4 Learning theory 

4.1 Introduction  

As this study aimed to assess the HVs’ knowledge of diabetes and their learning experiences, 

it was essential to understand the different learning theories that underpin these experiences. 

In addition, having a greater understanding of these theories can help the educator to choose, 

apply and design the approach to learning and an assessment which is suitable for the learner 

(Aliakbari et al., 2015) thus enhancing the learner’s experiences (Mukhalalati and Taylor, 

2019). This chapter will describe and discuss seven predominant learning theories as well as 

the benefits and limitations of different learning theories namely, Experiential learning 

theory, Constructivism learning theory, Transformative learning theory, Social-cognitive 

learning theory, Cognitive learning theory, Behaviourist learning theory and adult learning 

theory.  

4.2 Experiential learning theory 

David Kolb developed Experiential learning theory (ELT), which was influenced by the 

work of Dewey, Lewin and Piaget (McCarthy, 2010).  Kolb (1984, p. 38) describes ELT as 

a “process whereby knowledge is created through the transformation of experience”. To 

successfully engage in the learning process, the learner must experience all four elements of 

the learning cycle, namely Concrete experience (CE), Reflective observation (RO), Abstract 

conceptualization (AC) and Active experimentation (AE) (McCarthy, 2010). The roles of 

teacher can be classified into facilitator, subject expert, evaluator and coach. The teacher’s 

role is to help the learner to reflect then connect to the knowledge. They set the knowledge 

requirement and the activities that help the learner to meet the standard of performance 

required. They can employ a variety of strategies to help the learner achieve their goal (Kolb 

and Kolb, 2017). ELT develops the student’s thinking and problem-solving skills (Akella, 
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2010; Krbec and Currie, 2010). ELT also promotes teamwork and develops the student’s 

communication skills and listening skills (Krbec and Currie, 2010). ELT was used as                

a framework to support the learning of 15 multidisciplinary teams in a study focused on 

Creutzfeldt-Jakob disease by D’Amour and Guimond (2010). The findings showed that the 

teams worked effectively and increased their knowledge and skills whilst encouraging 

reflective practice. However, ELT has been criticised for focusing solely on experience and 

individual knowledge development and ignoring the social context of experience 

(Mukhalalati and Taylor, 2019). In addition, this learning process does not take the 

unconscious learning process and defence mechanism into consideration (Akella, 2010).  

4.3 Constructivism learning theory 

Constructivism learning theory (CLT) refutes the idea that the learner is the passive recipient 

and argues that the learner constructs, and develops new knowledge based on their previous 

learning (Bada and Olusegun, 2015). Supporters of CLT believe the learner constructs their 

knowledge by interacting with the environment then adjusts their mental structure based on 

existing knowledge (Kay and Kibble, 2016). John Dewey and Jean Piaget are considered as 

the most influential constructivism learning theorists (Bada and Olusegun, 2015). Piaget 

pointed out that people added new information to their schema of existing knowledge where 

the learner constructs their knowledge (Yilmaz, 2011; Alanazi, 2016). Meaning that the 

learner develops and constructs their knowledge based on their individual experience and 

prior knowledge (Alanazi, 2016). While John Dewey argued that children discover by doing, 

he supported hands-on learning as it allows the student to learn a new skill (Sikandar, 2016). 

The learner is a sense maker, not a simple recorder, as cognitivists claim, (Kay and Kibble, 

2016). CLT advocates that the learner is an active learner (Kay and Kibble, 2016) and the 

approach is therefore student-centred (Hartle et al., 2012). The teacher acts as a facilitator 
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providing essential tools and situations for learners to construct their knowledge through 

problem- solving (Kay and Kibble, 2016). Knowledge is shared between the student and 

teacher (Bada and Olusegun, 2015).  

CLT promotes social and communication skills via collaboration and exchange of ideas. The 

learner learns more when they are actively involved in the class (Bada and Olusegun, 2015). 

A study by Zain et al (2012) employed a student-centred approach in a mathematics 

classroom. The results showed that where the learners were less passive, they were 

responsible for their studies both in and out of the classroom. In addition, they felt 

comfortable sharing ideas with the team members in a non-threatening environment (Zain et 

al., 2012). 

4.4 Transformative learning theory 

Transformative learning theory (TL) is adult learning and education which was developed 

by Jack Meziro (Biasin, 2018). TL supporters believe that learning takes place when the 

learner forms and reforms, meaning (Bouchard, 2018), in TL the learners making sense of 

their experiences (Rahman and Hoque, 2017). TL is the process of critical reflection that 

challenges and transforms the learner's assumptions (frame of reference) (Mezirow, 1997). 

The role of a teacher is to provide an opportunity for the learner to effectively participate in 

the discussion and help the learner to be more critical of their assumption, while the learner’s 

role is to actively participate in the discourse (Rahman and Hoque, 2017). However, TL has 

some limitations, as it is heavily focused on building critical reflection, but ignores the role 

of long term and unconscious memory (implicit memory) that can influence behaviour 

(Mukhalalati and Taylor, 2019). In addition, as TL is an adult learning theory, it may not be 

applied in childhood, children learn differently from adults, young people’s learning depends 

on modelling activities, environmental interactions, scaffolding and observation, while adult 
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learning is distinguished by different patterns such as life experiences and transformation 

(Edosomwan, 2016). The benefits of TL were reported by Jackson et al (2013), Bernard, 

(2019) and Gwon and Thongpriwan (2019). Gwon and Thongpriwan (2019) used TL to 

structure a teaching project using Photovoice with 96 pre-nursing students in the US. 

Students were divided into a small group and asked about the US health care system. The 

findings showed that TL benefits on both teaching and learning aspects, as it enhanced 

teaching effectively, and optimised the learner’s learning outcome. TL was also employed 

in sensitive topic teaching; Jackson et al (2013) performed a one-day workshop (e.g. personal 

stories, autobiography, film) with 56 Australian postgraduate students including nursing and 

health-related fields. Those students were grouped and engaged with learning material and 

other students by the facilitators as the aim to enhance personal and group critical 

reflexibility through the wide range of learning approaches developed based on TL. The 

learners described the workshop as positive, feeling transformed by the workshop content, a 

safe environment, and they felt more appreciative of another worldview. 

4.5 Social cognitive learning theory 

Social cognitive learning theory (SCT) believes that the environment shaping the learner’s 

behaviour, and the learner’s response are the results of vicarious reinforcement such as 

modelling (Kay and Kibble, 2016). Learning was defined as an increase, decrease, or 

maintaining the level of identified observable behaviours (Kay and Kibble, 2016). SCL can 

be called observational learning, as people learn through observing their model (Dodhi, 

2017, p. 51). Bandura introduced four principles of social learning including, attention, 

retention, reproduction and motivation (Dodhi, 2017, p. 51). As four factors mentioned 

earlier, people pay attention to the model, and then remember what the model has done, then 

they imitate their model’s behaviour, and are motivated to imitate behaviour when they see 
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their model being rewarded or punished based on the consequence of behaviour (Dodhi, 

2017, p. 51). This theory emphasizes internal aspects rather than external aspects (Aliakbari 

et al., 2015).  In this theory, the teacher acts as a facilitator to provide a supportive learning 

environment for the learner (Taylor and Hamdy, 2013) while the learner responds to the 

environmental stimuli and repeats desired behaviours and minimises undesirable behaviours 

(Kay and Kibble, 2016). A study by Shojaei et al (2017) developed an educational 

programme on low back pain (LBP) following Social cognitive learning theory (SCT) for 

the health care workers in Iran; those 125 participants were separated into intervention 

(N=63) and control group (N=62). The intervention group received an educational 

programme, while the control group did not receive any programme. Several methods such 

as guide practice, reward, verbal persuasion, goal setting as well as promoting self-efficacy 

were used in the study. The findings show the intervention group had a better condition of 

low back pain when compared with the control group. The use of SCT showed effective 

results (Toruner and Savaser, 2010). As SCT defines human behaviour as personal factors, 

social behaviour, and environmental interactions (Bandura,1986), the study of Toruner and 

Savaser (2010) performed a controlled evaluation of school-based obesity prevention in 

fourth-grade children from two elementary schools in Turkey, the author employed the SCT 

concept including personal, behavioural, and environmental components to design the 

school-based weight management programme which included seven training session about 

self-recognition, self-expression, healthy nutrition, physical exercises, the negative effects 

of a sedentary life, and goal setting issues. These activities were performed through game 

methods and short messages relating to the issues in classroom lessons for the intervention 

group during a two and a half month period (each session took around 1-2 hours), in addition, 

two training sessions about causes and factors of obesity, the effects of obesity on health, 

and effective action plans against obesity, personal advice regarding the organization of the 
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lifestyle such as diet, activity, and screen time of children and parents within the family were 

designed and given to the parents of the intervention group. Both the intervention group (41 

pupils with obese/overweight) and control group (40 pupils with obese/overweight) were 

evaluated for Body Mass Index (BMI) using percentile curves developed specifically for 

Turkey by Bundak et al (2006), self-assessment of healthy life behaviour, pre-test and post-

test the understanding of obesity, obesity-related health problems, awareness of healthy 

living, nutrition, and physical activity habits. The results showed that the BMI of the 

intervention group was significantly lower than the control group. In addition, the 

intervention group had a higher post-test score than the control group. Although the findings 

of the study of Toruner and Savaser (2010) showed the positive aspects of employing SCT 

to structure the weight management programme, there were limitations as the study did not 

assess other factors such as school diet which can affect the participant’s BMI, in addition, 

as BMI was measured by the criteria which were developed for Turkey, hence the finding 

may not be universal and may not be applied to other ethnic groups who used different 

assessment tools. Furthermore, the study stated that the child’s family is vital as they are 

involved in the children’s health promotion such as encouraging physical activity, providing 

the children’s diet and being a role model of healthy living, hence the lack of engagement of 

the parents of the intervention group in the training sessions (only 44%, only 18 parents out 

of 41), may affect the study results. 

4.6 Cognitive learning theory 

Cognitive learning theory contends that learning occurs in the mind and psychological 

processes rather than behaviour (Aliakbari et al., 2015). This learning theory focuses on 

consciousness, thinking, understanding, and organising (Aliakbari et al., 2015), and 

highlights what the people know, how they obtain the information and relate to existing 
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knowledge rather than what they do (Yilmaz, 2011).  Cognitive theorists dispute the main 

tenets of behaviourism arguing that learning cannot be observed directly as people need time 

to change their behaviour (Aliakbari et al., 2015). Cognitivism challenges behaviourism as 

human behaviour is always based on cognition instead of rewards or reinforcement 

(Muhajirah, 2020). Piaget’s Theory of Cognitive Development and Vygotsky’s Social 

Cognitivism are the two significant cognitive learning theories.  A literature review by 

Mukhalalati and Taylor (2019), focussing on learning theories employed in healthcare 

education found that cognitive learning theory was limited as it did not consider learning as 

a social construct. 

In cognitive learning theory, the learner plays a role as an information processor, collects 

information, and stocks it in memory. People learn through the acquisition of knowledge. 

Cognitive learning theory is teacher-centred as the teacher prepares the learning programme 

to encourage the learner to integrate new information with prior knowledge (Clark, 2018). 

As a result, the learner can develop an understanding level such as long-term memory and 

deep learning (Kay and Kibble, 2016). The learners are responsible for being active agents 

in the learning process, as they have to stay active to continue and reproduce their knowledge 

and skills (Kay and Kibble, 2016; Clark, 2018). According to this learning theory the learner 

relates new information to their existing knowledge; learning strategies such as summary, 

reading prompts, note-taking and questions were employed to relate new information to prior 

information (Hunt and Chalmers, 2012). 

4.7 Behaviourist learning theory 

Behaviourism is a theory that explains that learning takes place through observing behaviour 

(Kay and Kibble, 2016). Learning is defined as the acquisition of new behaviour (Dodhi, 

2017, p. 48). Behaviourist theorists explain how the environment modifies people’s 



95 
 

behaviours (Dodhi, 2017, p. 50), and believe that the environment shapes the learner’s 

response leading to a learned behaviour acquired through an interaction with the 

environment/stimulus (Aliakbari et al., 2015). Behaviourists believe that reinforcement and 

rewards from the environment control human behaviour (Muhajirah, 2020). Positive 

reinforcement can increase the probability of an activity being repeated (Aliakbari et al., 

2015). Whereas punishment or negative reinforcement results in behaviour avoidance (Kay 

and Kibble, 2016). Ivan Pavlov, first reported the principle of the behaviourist theory 

classical conditioning, (Aliakbari et al., 2015). Pavlov’s experiment showed that dogs 

present an unconditioned response to an unconditioned stimulus and present a conditional 

response to a conditioned stimulus. Another famous influencer is Skinner, who introduced 

an operant conditioning. Skinner set an environment box for a rat that received food when it 

pressed a bar. His findings showed that the rats repeated the behaviour when they gained 

pleasant effects (food), on the other hand, their behaviours were less likely to be repeated if 

their action had unpleasant effects (Dodhi, 2017, p. 49). The probability of the behaviour 

was influenced by consequences of actions; therefore, reinforcement and punishment are 

two key concepts of the Pavlov’s classical condition (Dodhi, 2017, p. 49). Behaviourists 

highlight reinforcement in the learning process (Goodluck, 2010), as it may influence the 

learner’s motivation or willingness to take part in certain behaviours (Goodluck, 2010). 

Reinforcement is an important tool in behaviourism because it increases the desirable 

behaviours (Goodluck, 2010). In addition, it is easy to apply in numerous settings and can 

be used in both adult and young learners (Goodluck, 2010) 

In Behaviourist learning theory the teacher is seen as key to the promotion of learning (Hunt 

and Chalmers, 2012; Kay and Kibble, 2016). The teacher provides the appropriate stimuli 

and reinforcement, as well as controlling the learning environment (Aliakbari et al., 2015). 

The teacher is the owner of knowledge, while the learner is seen simply as a passive recipient 
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(Hunt and Chalmers, 2012) of the environmental stimulus (Aliakbari et al., 2015; Kay and 

Kibble, 2016). 

Behaviourism employs practice and repetition to reinforce skills and memory association, in 

addition, the use of rewards, incentives and penalties (Hunt and Chalmers, 2012). However, 

whilst the theory emphasises the change in observable behaviour, it does not acknowledge 

the cognitive or affective components (Kay and Kibble, 2016). Although behaviourists 

highlight and observe the human’s habits, they ignore the human’s memory and refuse to 

explain why humans store or recall their habits (York and Ertmer, 2016) which is different 

from cognitive learning theory which focusses on how people receive, store and organise 

information (learning process) (York and Ertmer, 2016). This learning theory does not pay 

attention to mental aspects such as feelings, interests and intelligence (Muhajirah, 2020), and 

has limitations as this learning theory is reliant on the learner, whose behaviour is reliant on 

reinforcement, hence the whole process is time consuming and slow (Aliakbari et al., 2015). 

As this learning is driven by reinforcement and punishment, it means that learning does not 

occur without stimulus or reinforcement (Rostami and Khadjooi, 2010) and that the 

behaviour can regress once the stimulus or reinforcement is removed. In addition, 

behavioural theory has a lack of clarity about the best method to assess the outcomes, and 

this learning theory ignores the social aspects of learning (Mukhalalati and Taylor, 2019). 

Finally, the use of this learning is limited as it cannot be applied to explain the acquisition 

of high-level skills (York and Ertmer, 2016). 

4.8 Adult learning theory 

Adult learning theory or andragogy was developed by Malcolm Knowles (Merriam, 2017). 

This theory aims to show how adults learn and it is distinct from children's learning (Cochran 

and Brown, 2016). Andragogy and pedagogy are learning theory, however, the student in 
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pedagogy is dependent on the teacher for knowledge, while andragogy is learner centred 

(Cochran and Brown, 2016) with the teacher playing the role of facilitator. There were 6 

main assumptions of Knowles’s adult learning theory namely the need to know, self-concept, 

adult learner prior experience, readiness to learn, the orientation of learning, and motivation 

to learn. Adults have unique learning needs unlike children (Rodrigues, 2012). Adults need 

to know why they must learn before starting learning (Falasca, 2011; Rodrigues, 2012; 

Merriam, 2017). Adults have an existing knowledge base and life experience, they 

accumulate and reservoir their experience which becomes their learning resource 

(Rodrigues, 2012). Adults learn better from their experiences and their past knowledge 

(Falasca, 2011). They seek out continuous learning based on personal interests, wants, and 

needs (Falasca, 2011). The learners (adults) may have different backgrounds, motivations, 

learning styles and needs, therefore, it is necessary to take these factors into the consideration 

in the learning process (Rodrigues, 2012). For example, to provide a classroom atmosphere 

where the learner can share their experience through collaboration (Rodrigues, 2012). Adults 

are motivated to learn if they realise what they learn will apply to their work or their life 

(Knowles, et al., 2005).  Adults are motivated to learn by internal factors rather than external 

ones (Falasca, 2011; Merriam, 2017).  Adults are likely to have more motivation to learn 

which helps them to solve the problem or to achieve internal or external rewards (Rodrigues, 

2012). Time constraints and attitudes toward learning are barriers which can obstruct internal 

motivators (Rodrigues, 2012). However, andragogy has been criticised as the focus is solely 

on how individuals learn and ignores the social and political context in which the learning 

takes place (Merriam, 2017). In addition, the effects of ageing including loss of vision and 

hearing is likely to affect the capacity for learning of adults who take part in informal adult 

education (Falasca, 2011). In addition, the changes in health from acute and chronic 

illnesses, leaves adults with little energy or motivation to engage in learning activities 
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(Falasca, 2011). The change in family roles and work roles affect adult learning (Falasca, 

2011). 

Most of the HVs in Thailand are aged 40 and over, therefore the principles of adult learning 

theory may dominate the HVs learning, for example, adults may want to know the reason 

why they have to learn, therefore the purpose of learning should be provided for the HVs 

before starting the training. In chapter 2 I reported how the HVs came from a variety of 

educational backgrounds, therefore, they may reservoir information and experience, and then 

use their prior experience and knowledge to facilitate their learning. In addition, the HVs 

may be motivated to learn and ready to learn to improve their work tasks, however, physical 

function, the family role and the job role may negatively affect their learning. 

The HVs have provided service within the community for several decades. They are involved 

in a variety of disease management programmes including diabetes. They may learn about 

diabetes through experience or by observing the nurse.  

In addition, the HVs attend formal training which is mainly taking place in the classroom. 

The learning environment and the training strategies are also affecting and facilitating the 

HVs learning.  As mentioned above, the use of teacher centre and learner centre may have 

consequences on the learning of the HVs.  

In the literature, the incentive was a key factor for HVs to engage with the activity and was 

related to retention in other countries. In Thailand, although the HVs earn compensation, it 

may be too little when compared with the cost of living. In addition, as the HVs are voluntary 

and most of the HVs are employed in other jobs, it is challenging for HVs to meet for 

training. A previous study conducted in another area in Thailand reported that the HVs 

require monetary incentives for joining the diabetes project. Therefore, the role of 

reinforcement and incentive may affect the HVs’ engagement in the diabetes training.  
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This is a pragmatic mixed methods study and the findings are designed to provide insight 

into the knowledge levels and learning experience of the HVs. The learning theories are 

discussed to enable the reader to understand the traditional thinking and we then relate our 

findings to these theories. 

4.9 Conclusion 

There were numerous learning theories employed in education, however, it was not clear 

which learning theories are the most helpful for the learner. Although the advantage of using 

these learning theories was mentioned, the limitations of each theory were also discussed.  

The learning theories can be separated into groups based on the learning process, as 

behaviourist learning theory and social cognitive learning theory focus on the external 

factors that influence behaviour such as positive, negative, and vicarious reinforcement and 

constructivism learning theory, cognitive learning theory, experiential learning theory, and 

transformative learning theory highlight the internal factors of the learning process. 

However, behaviourist and cognitive learning theory are teacher-centred, while other 

learning theories are student-centred and the teacher plays the role as facilitator to provide a 

learning environment and help the student to achieve the learning goal. Prior knowledge and 

experience are vital for the learning process of some theories, as learners construct their 

knowledge based on prior knowledge (Constructivism learning theory), or relate new 

information to existing knowledge (Cognitive learning theory), hence it seems that these 

learning theories are more suitable to some individuals than others.  

In addition, according to the learning theories mentioned above, there were several 

influential factors that affected the learning achievement of the learners, including 

reinforcement, the learning environment, prior knowledge, model, collaboration, critical 



100 
 

reflection and problem solving. Unfortunately, as mentioned in the previous chapter, the 

HVs only obtained two formal training sessions regarding to diabetes, including the first 

registration and the refresher course which mainly relies on classroom lecture. Therefore, 

employing the traditional training may not be suitable for the present HVs learning context 

and it may affect their learning achievement. The HVs in Thailand are voluntary, come from 

various backgrounds, have other commitments, and possess different educational levels and 

subsequent personal prior knowledge levels. All of these factors need to be considered when 

designing future curricula. 

This chapter described the learning theories employed in recent healthcare education; in the 

next chapter the researcher will explain the research paradigm and study method. 

 

 

 

 

  



101 
 

Chapter 5 Research paradigms and methodology 

 

5.1 Introduction   

The previous chapter described the study background and the need to adequately assess HVs’ 

knowledge of diabetes and their learning experience. The aim of this chapter was to reveal 

and discuss the philosophical underpinning of three main research paradigms; positivism, 

interpretivism and pragmatism, as well as the justification of the author to choose the 

particular paradigms, methodologies and approaches to design this study.   

5.2 Research paradigms 

According to Babbie and Mouton (1998, p. 645), research paradigms are “models or 

frameworks for observation and understanding, which shape both what we see and how we 

understand it” Within this chapter three research paradigms: positivism, interpretivism and 

pragmatism, are discussed and a justification for the use of pragmatism within this study is 

provided. 

Ontology can be defined as “the nature of reality” while epistemology is defined as “how 

reality is known” (Alharahsheh and Pius, 2020). Epistemology is also called “the nature of 

knowledge and how it is acquired” (Al-Saadi, 2014). A paradigm is made up by the 

assumption of ontology and epistemology (Mack, 2010). Different paradigms make different 

assumptions of ontology and epistemology regarding reality and knowledge (Alharahsheh 

and Pius, 2020).  

5.2.1 Positivism 

Ontologically Positivists believe that there is one single reality or truth. Reality is objective 

and is external to the researcher (Scotland, 2012). In addition, reality can be predicable and 
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can be captured (Mack, 2010). Epistemologically they believe that this reality is stable and 

can be observed (Grey, 2009, p.18; Rahi, 2017) and measured from an objective viewpoint 

(Levin, 1988). Sometimes it is called empirical science, post positivism, quantitative research 

(Rahi, 2017) or scientific research (Creswell, 2009, p. 6; Kivunja and Kuyini, 2017), because 

everything in the world can be verified through experiments, observation and mathematical 

statistics (Creswell, 2009, p. 6; Antwi and Hamza, 2015). The previous studies also describe 

positivism's epistemological assumption that “Knowledge can and must be developed 

objectively, without the values of the researchers or participants influencing its 

development” (Park et al., 2020).  While Mark (2010), outlined that knowledge is objective, 

and it is produced deductively from hypothesis or theory. In addition, Saunders et al (2009, 

p.119) described positivism’s epistemology as “only observable phenomena can provide 

credible data, facts”. In addition, positivism tends to reduce concepts to a small scale or to 

categorise the data in order to test such elements as independent and dependent variables 

(Creswell, 2009, p.7). Positivists believe that reality is acquired via observational and 

experimental study, hence methodologically, positivists choose scientific methods to 

establish knowledge (Asghar, 2013; Rahi, 2017). Quantitative methods are preferred for data 

collection and, analysis (Kivunja and Kuyini, 2017) because they involve logic, and an 

objective stance (Al Riyami, 2015). Quantitative data are collected via experiment, quasi 

experiment, standardized tests and closed ended questionnaire (Rehman and Alharthi, 2016), 

which produce reliable data (Al Riyami, 2015) to support or deny a hypothesis (Asghar, 

2013; Rehman and Alharthi, 2016).  Reliable and valid tools are the basic quality standard 

of positivism; hence positivists dedicate time to develop and test their research tools or utilise 

standardized questionnaires to measure what is observed (Al Riyami, 2015). 
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5.2.2 Interpretivism 

This paradigm can also be called constructivism, social constructivism or qualitative 

research paradigm (Rahi, 2017). Interpretivists believe ontologically that there is no single 

truth or reality, and that reality is socially constructed and derived from individuals’ views, 

background and experiences (Yanow and Schwartz-Shea, 2011; Rahi, 2017) and therefore 

reality must be interpreted. Their focus is on the meanings, which are not fixed; they can be 

readjusted and changed by subjective experiences (Grey, 2009, p. 22) such as the 

individual’s learning experiences. Furthermore, this philosophy looks for the complexity of 

views more than minimising or shaping the information into small categories as in positivism 

(Creswell, 2009, p. 8).  Mack (2010) and Scotland (2012) argue that Interpretivist ontology 

should be described as subjective which is indirectly constructed based on individual 

interpretation. Mark (2010) also pointed out that there are several viewpoints on one 

incident. Humans make their own meaning of events, and events are specific and are unable 

to be generalised (Mark, 2010). There are several interpretivist epistemology assumptions, 

for example knowledge is seen as subjective and unique (Al-Saadi, 2014). Knowledge 

emerges through specific events and is irreducible to a simplistic interpretation (Mack, 2010; 

Scotland, 2012), and knowledge is gained via personal experience (Mack, 2010). 

Interpretative researchers listen to people talking about their experiences from their point of 

views (Ritchie et al., 2013, p. 22). The major purpose of interpretivism is to gain insight 

(Thanh and Thanh, 2015) into the phenomenon being explored. Thanh and Thanh (2015) 

report that, interpretive researchers prefer seeking individual’s perception and experiences 

rather than numbers of statistics (Thanh and Thanh, 2015) which is in contrast to quantitative 

researchers as they view the world in numbers and measures (Thanh and Thanh, 2015). 

Hence, loosely structured approaches are favoured to encourage the participant to express 



104 
 

their story, memory, belief and worldviews (Magnusson and Marecek, 2015, p. 2). Within 

this paradigm there are methodologies including Phenomenology, Ethnography, Grounded 

Theory, Discourse Analysis and Action research. The methods adopted include interviews, 

focus groups, textual or visual analysis (Marshall and Rossman, 2011). Interpretivism is 

therefore heavily based on interviews and observation (Kankam, 2019). Data collection via 

interview is the most commonly used research method, especially within health research 

(Gill et al., 2008). As this method allows the researcher to explore a particular subject (Sutton 

and Austin, 2015), it also helps to clarify any points and it can be used in order to understand 

the individual experience of the participants (Sutton and Austin, 2015).  

5.2.3 Pragmatism 

The third research paradigm is pragmatism. Ontologically, Pragmatists believe that reality 

is constantly re-negotiated and debated in light of its usefulness (Crotty, 1998; Kaushik and 

Walsh, 2019). Creswell and Creswell (2018, p.11) describes pragmatism by stating 

“pragmatists believe in an external world independent of the mind as well as that lodged in 

the mind”. Hence, pragmatism is not committed to the positivist or interpretivist paradigm 

(Polit and Beck, 2017, p. 578). Epistemologically it focuses on the research question and has 

the freedom to use the methodology that best helps to understand the issues (Rahi, 2017; 

Creswell and Creswell, 2018, p.11). For example, two approaches can be used in one study, 

starting with a focus group (qualitative) and then using the findings to develop                              

a questionnaire to assess the participants’ knowledge. This mixed methods approach focuses 

on the research question and then adopts the pluralist approach to acquire knowledge about 

the problem (Tashakkori and Teddlie, 1998). Hence this paradigm attempts to combine 

qualitative and quantitative techniques in order to answer the question posed (Rahi, 2017).  
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This paradigm situates itself between positivism and interpretivism as it believes that there 

is no single appropriate philosophy (Al-Ababneh, 2020). In another words, a pragmatist 

embraces a plurality of methods which allows for the choice of an appropriate research 

method from qualitative and/ or quantitative methods (Kaushik and Walsh, 2019). 

In summary, positivists tend to employ a scientific method, and are likely to state the 

question or hypothesis beforehand and then test under a controlled set of conditions (Yen, 

2011). While interpretivists recognise that reality is constructed and interpreted by 

individuals. Their approach therefore more inductive seeking the individual’s perception and 

experiences rather than numbers or statistics. On the other hand, as mentioned, pragmatists 

have the freedom to use the methodology that best helps them to understand the research 

problems, therefore pragmatist is likely to involve both qualitative and quantitative methods 

in study design. 

5.3 Mixed Methods 

Mixed methods approach, founded on the principles of pragmatism (Holloway and Galvin, 

2017, p. 274; Polit and Beck, 2017, p. 578), involves data collection and data analysis of 

both quantitative and qualitative research within a single study (Creswell, 2009). In addition, 

pragmatism allows the data integration to occur at one or more stages in the research process 

in order to support each other and permit for a more robust analysis (Creswell, 2009). Mixed 

methods have been defined in several ways. According to Creswell (2009), mixed methods 

combine quantitative and qualitative research methods in a single research study, using one 

approach to explain or build on the results of the other approach in order to obtain a better 

understanding of the research question. Tashakkori and Creswell (2007) defined mixed 

methods as “research in which the investigator collects and analyses data, integrates the 

findings, and draws inferences using both qualitative and quantitative approaches or methods 
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in a single study or a programme of inquiry”. Moreover, they also highlight “integration” as 

the key concept of Mixed Methods (Tashakkori and Creswell, 2007). The reason for mixing 

quantitative and qualitative methods is to use the strength of each method; when combined 

together, quantitative and qualitative methods can support each other and allow a more 

robust analysis. Conversely, it is not always possible to capture the trends and details of a 

situation using quantitative or qualitative methods alone (Tashakkori and Teddlie, 1998).  

Boswell and Cannon (2017, p. 149) described how researchers who employed mixed 

methods try to blend the strong supplemental points of both methods (qualitative and 

quantitative) and remove the non-imbricated weaknesses. Grafton et al (2011) described the 

benefit of using mixed methods as combining both qualitative and quantitative approaches 

to produce a research outcome that is stronger than using a single method. Grafton also stated 

that both numbers and words convey meanings, both are needed if the researcher wants to 

understand the world. In addition, the benefits of using mixed methods were reported in 

previous studies (Migiro and Magangi, 2011; Ponterotto et al., 2013; Almalki, 2016; 

McKim, 2017), as being flexible and rigorous (Almalki, 2016). This method also allows the 

researcher to better understand the phenomenon (Ponterotto et al., 2013; McKim, 2017). 

Polit and Beck (2017, p. 578) described the advantages of Mixed Methods research in several 

ways including complementary, practical, incremental, enhancing validity and collaboration. 

Mixed methods allow the researcher to explore a broad question providing method and 

paradigmatic freedom (Velez, 2008; Migiro and Magangi, 2011).   

However, Mixed Methods studies can have disadvantages. Yvonne Feilzer (2010) and 

Sparkes (2015), argue that such studies do not always fully integrate and are therefore just 

separate studies. In addition, as they involve multiple steps, they can be time consuming and 

resource intensive (Creswell et al., 2011; De Silva, 2011; Malina et al., 2011; Migiro and 

Magangi, 2011; Miller et al., 2013; Holloway and Galvin, 2017, p. 282; Polit and Beck, 
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2017, p. 579). Conducting mixed methods research can be challenging; the researcher must 

have a clear reason for using mixed methods and know how to appropriately combine the 

two distinct approaches (Velez, 2008). The researchers have to consider mixing research 

questions and paradigms and their interpretation; therefore, the researchers should ask 

themselves how they can integrate the results and how to connect the methods in one study 

(Clark and Creswell, 2008). Weighting is also important; in some studies; the weight given 

to each phase might be equal, while other studies may allocate more weight to either the 

quantitative or qualitative study phase. Additionally, the researcher has to consider the 

sequence of data collection and data analysis, (Clark and Creswell, 2008; Creswell, 2009) as 

it relies on the research question (Wood and Haber, 2018, p. 193). In mixed methods studies, 

the researchers may perform qualitative data collection at the same time as quantitative data, 

or start by using either quantitative or qualitative first (Wood and Haber, 2018, p. 193).  

There are three main mixed methods designs widely used in social and healthcare namely 

convergent mixed methods, explanatory sequential mixed methods and exploratory 

sequential mixed methods (Creswell and Creswell, 2018, p.15). Convergent mixed methods: 

in this design, the researcher collects and analyses quantitative and qualitative data 

separately in a single phase and then compares both sets of results (Fetters et al., 2013). 

Although both studies provide distinct types of information, quantitative studies provide 

numerical data whilst qualitative studies provide text of the participant’s viewpoint, actions 

or interactions, Andrew and Halcomb (2009, p. 43) and Holloway and Galvin (2017, p. 277) 

stated that the purpose of this design is to validate the results which were posed by each 

method by using evidence launched by the other.   

Explanatory sequential mixed methods studies include two-phase studies, with the 

quantitative study occurring first (Andrew and Halcomb, 2009, p. 41; Holloway and Galvin, 
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2017; Polit and Beck, 2017, p. 585; Almeida, 2018). The researcher collects and analyses 

quantitative data and then uses the results to plan or guide the type of participants and the 

type of questions, which will be used in the second study phase. Qualitative findings 

supplement the initial findings of the quantitative study (Subedi, 2016), the aim of this 

method is to use qualitative data to explain more in-depth the quantitative results (Subedi, 

2016; Holloway and Galvin, 2017, p. 276; Polit and Beck, 2017, p. 585). As the quantitative 

and qualitative data analysis is performed separately, the integration of this design occurs 

when the researcher connects the quantitative results to the qualitative data collection (the 

intermediate state) (Subedi, 2016). The interpretation will be reported through how the 

qualitative results help to explain and contextualise the quantitative findings (Andrew and 

Halcomb, 2009, p. 41). Qualitative approaches have been employed in previous studies to 

further investigate initial findings of quantitative results and to expand and delve deeper into 

the participant’s experiences (Bowen and Pilkington, 2017), points of view (Frantál and 

Kunc, 2011), perception (Warren and McFadyen, 2010), and attitudes (Schaefer et al., 2012). 

Therefore, it is not recommended to perform direct comparison of the overall results for both 

quantitative and qualitative studies in this design (Creswell and Creswell, 2018, p. 223).    

Lastly, exploratory sequential mixed methods, uses a qualitative study prior to undertaking 

a quantitative study (Onwuegbuzie et al., 2010; Polit and Beck, 2017, p. 586; Almeida, 

2018). This method is similar to explanatory sequential mixed methods, however the first 

phase begins with the qualitative study (Andrew and Halcomb, 2009, p. 42; Polit and Beck, 

2017, p. 586), the results of which will be used to inform the second phase. This approach is 

useful when for example, a qualitative study is used to generate the questions for                         

a questionnaire. As the qualitative and quantitative study results are drawn from different 

populations, there is no intention to compare the results from both studies (Creswell and 

Creswell, 2018, p. 224).  
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5.3.1 Rational for selecting Mixed Methods 

An Explanatory Sequential Mixed Methods design, was chosen, in order to explore the HVs’ 

knowledge of diabetes. This design involves two phases; a quantitative phase followed by    

a qualitative phase. The initial quantitative questionnaire provides an assessment of the HVs’ 

knowledge levels while the in-depth qualitative interviews provide greater insight into their 

learning journey. This approach is considered challenging: as it mixes both research 

methodologies in one piece of research.  

5.4 Research design 

This study employed a sequential explanatory mixed method design including two phases; 

a quantitative phase followed by a qualitative phase. The study consists of a questionnaire 

followed by in-depth interviews. The questionnaire provided a general picture of the HVs’ 

knowledge regarding diabetes (numerical data), while interviews provided an in-depth 

explanation (text data) of how they had gained this knowledge. The study was approved by 

Liverpool John Moores University’s Ethics Committee for human research and the Bangkok 

Metropolitan Administration Ethics Committee. 

Data collection and analysis 

Quantitative study 

The researcher distributed the questionnaire, a consent form and a participant information 

sheet to 504 potential participants. The sample size calculation was shown in table 11, 

chapter 7.  The participants were asked to complete the survey which included their 

demographic data and a knowledge test developed by the researcher. To investigate the first 

research question, diabetes knowledge levels were classified based on Bloom’s taxonomy 

into three groups based on the participant’s score (≥80% was classified as “high knowledge 
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level”, 60-79% “moderate knowledge level” and <60% was deemed to be “low knowledge 

level”). In addition, those participants who were interested in participating in phase 2 of the 

study were asked to add their contact details to the end of the questionnaire. Quantitative 

data were shown as frequency and percentage for categorical variables and minimum, 

maximum and mean for continuous variables.  

Qualitative data 

Of the 390 HVs who completed the survey in the quantitative study, 330 participants agreed 

to participate in the interviews which was designed to explore their experience of learning 

about diabetes. Purposive sampling was employed based on the knowledge score acquired 

from the quantitative data. Five HVs from each knowledge group were selected to participate 

in the interviews, giving a total of 15 participants. The semi-structured interviews were used 

with open-ended questions to ask the HVs about their learning experience. Audio recording 

was employed to enable verbatim transcription of the responses. The transcriptions were 

delivered to the supervisory team and coded independently. The team then discussed codes 

until they reached a consensus. Thematic analysis was applied to identify patterns of 

meaning within qualitative data. The initial findings quantitative and qualitative were shown 

separately and then integrated. The integration of quantitative and qualitative is shown 

below.  

Ethical consideration  

This thesis is composed of two studies; quantitative questionnaire followed by qualitative 

interviews. The participants in study two were a subset of those in study one. The 

respondents of study one was asked to provide their contact details if they were willing to 

participate in study two. The researcher protected the respondent’s personal information as 

described below.  
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In the recruitment process, the researcher made it clear that the HVs were free to choose to 

take part in the study without any pressure, and there would be no negative consequence to 

their job if they declined to participate. In addition, all participants were informed that the 

researcher utilized several methods to secure their data. All information was stored in               

a password-protected university computer which was only accessed by the research team. In 

addition, the HVs had the right to withdraw from the study without the need for an 

explanation. Additional details will be provided in chapter 7. 

5.5 The integration of Quantitative and Qualitative research within this study 

1. Integration at the study level (Fetters et al., 2013); this study employed an 

explanatory sequential design, the researcher conducted an initial survey of the HVs’ 

knowledge of diabetes   that was followed by an in-depth interview to explore their learning 

journey. 

2. Integration at the method level; there were clear links between the two phases of the 

study. Those HVs who completed a quantitative questionnaire were categorised according 

to a knowledge score which was used as a sampling framework for the second qualitative 

phase (Fetters et al., 2013)  

3. Integration in the interpretation stage (Clark and Creswell, 2008). The results of both 

phases of the study are considered in unison. Whilst the results of each phase of the study 

are reported separately initially, they are subsequently discussed together to gain an 

overview of the learning journey within a single report (Fetters et al., 2013). The findings 

from the quantitative study will be supported by the qualitative results. 

The researcher applied the integration at the design level via the use of an explanatory 

sequential design. The aim of using this design was to assess the knowledge of the HVs 
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regarding diabetes and their learning journey. This study includes a 2-phase design which 

starts with the collection and analysis of the diabetes knowledge questionnaire followed by 

the collection and analysis of interviews. In the quantitative phase, the participants were 

asked to complete the questionnaire developed and tested by the researcher. They were then 

classified into three groups, namely high, moderate and low knowledge level based on their 

score. In the follow up qualitative phase purposive sampling was employed to select the 

participants who were subsets of the quantitative phase. Participants were interviewed to 

gain insight into their learning journey and a thematic analysis was performed to gain               

a thematic pattern in order to explain the findings of the quantitative phase.  

The researcher also applied integration at the method level connecting one type of data to 

another via the sampling frame. In this study, the researcher used the data from the first phase 

to purposefully sample participants for the follow-up interviews.  The researcher performed 

purposive sampling to select the participants from each knowledge group which was 

classified based on the questionnaire score. On this basis, 330 individuals from three 

knowledge groups were identified (330 HVs from the total 390 were willing to participate 

the interview by leaving their contact number with the questionnaire in phase 1). The 

researcher randomly selected five HVs from each knowledge group to take part the 

interviews.  

5.6 Conclusion 

This chapter described the paradigms underpinning the programme of research, and the 

rationale behind decisions to undertake a sequential explanatory mixed method. I found that 

my own philosophical views were aligned with pragmatism. I believe that there is no one 

single appropriate approach, thus the researcher can employ more than one philosophy      

(Al-Ababneh, 2020). I believe that it is difficult to capture reality by using a single approach. 
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I also agree that reality is constantly re-negotiated and debated in light of its usefulness. My 

research is to explore the diabetes knowledge level and learning journey of the HVs. 

Although some constructs can be measured with an appropriately validated tool such as 

knowledge levels, their experiences are more nuanced, constructed based on individual 

interpretation (subjective), and require a qualitative approach. Therefore, the nature of 

pragmatism that focus on problem centre and pluralistic approach allows the researcher to 

employ a mixed methods approach (Creswell and Plano Clark, 2011, p.41), instead of 

committing to one methodology. Therefore, pragmatism is the dominant paradigm of this 

study as it is practical and focuses on the research questions and allows the use of a mixed 

methods approach, enabling the use of both qualitative and quantitative methods within          

a single study. 

In mixed methods research the two phases of the study are meant to provide greater insight 

into the phenomena being explored. The first phase provides evidence of the knowledge 

levels and the second phase provides insight into the experiences and the learning journey. 

Mixed methods research enables us to triangulate both phases to provide an overall 

understanding. The study is not meant to be two separate studies but is designed to be 

complimentary. 

The following chapter will describe the identification and Critical Appraisal of an existing 

Diabetic Knowledge Questionnaire. 
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Chapter 6 Identification and critical appraisal of existing diabetic knowledge 

questionnaires 

6.1 Introduction 

This aim of this chapter is to describe the process of developing and validating                              

a questionnaire which will include a review of the existing questionnaires relating to diabetes 

knowledge, item generation for inclusion into the questionnaire, and questionnaire validation 

methods. Whilst it is not uncommon for researchers to use non-validated questionnaires, the 

merit of the results can be questioned if the researcher is unable to demonstrate that the 

measurement tool has been subject to a rigorous process of validation. Bolarinwa (2015) 

suggests that “validity expresses the degree to which a measurement measures what it 

purports to measure’. It would therefore be reasonable to ensure that the questionnaire is 

subject to such testing within a Thai context to enable the questionnaire to be generalised 

within the wider HV population in Thailand. Context plays a key role in the validity of the 

tool and so it would be essential to undertake further validation if used outside this context. 

6.2 Review of existing questionnaires 

Aims 

To identify and critically appraise existing questionnaires that have measured the diabetic 

knowledge levels of respondents. 

Electronic Searching 

The researcher performed a literature search which included an extensive examination of 

current published materials (Grant and Booth, 2009). A review of the literature was 

undertaken to identify whether an existing instrument existed. The following databases were 

searched in June 2017: Cumulative Index to Nursing and Allied Health Literature (CINAHL) 
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Plus with Full Text (January 2000 to June 2017); Medical Literature Analysis and Retrieval 

System Online (MEDLINE) (January 2000 to June 2017); Scopus (2000 to 2017) and Thailis 

were searched using the search term: (diabetes AND knowledge AND questionnaire). 

Furthermore, a Thai National Research Repository (TNRR) and Thai thesis database for the 

year 2000 to 2017 were also searched. The aim of the search was to identify all 

questionnaires that measured the diabetes knowledge levels of patients, health volunteers or 

healthcare professionals. Whilst not exclusive to Thailand it was thought helpful to add            

a second search that focussed specifically on the role of the HV in Thailand. Due to the 

nomenclature of terms used in different countries the search terms were quite broad with 

more scrutiny added at the review stage.   

The following inclusion criteria were used: 

• Questionnaire that measured diabetes knowledge 

• Respondents were either health volunteers, healthcare professionals or patients 

• 2000-2017 

• Questionnaires were available in English or Thai 

Exclusion Criteria 

• Questionnaires where diabetes knowledge formed only a section of the overall 

questionnaire  

A total of 30 questionnaires were found that assessed the level of diabetic knowledge for 

either health care professionals or patients (El-Deirawi and Zuraikat, 2001; Garcia et al., 

2001; Findlow et al., 2002; Wongwiwatthananukit et al., 2004; Rothman et al., 2005; 

Wagner et al., 2005; Derr et al., 2007; Rubin et al., 2007; Huizinga et al., 2008; Modic et al., 

2009; Al-Qazaz et al., 2010; Collins et al., 2011; Koontz et al., 2010; Adibe et al., 2011; 

Eaton-Spiva and Day, 2011; Eigenmann et al., 2011; Guo et al., 2012; Saleh et al., 2012; 
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Luevano-Contreras et al., 2013; Schmitt et al., 2013; Amin and Chewning, 2014; Yacoub et 

al., 2014; Hernandez and Hernandez, 2015;  Navarro-Flores et al., 2015; Weeks et al., 2015; 

Ahmedani et al., 2016; Alhaiti et al., 2016; Alotaibi et al., 2017; Beshyah et al., 2017; 

Zainudin et al., 2017). Whilst some studies developed a new questionnaire or employed         

an existing questionnaire to measure knowledge of village health volunteers in Thailand, 

many of these did not assess diabetes knowledge and they were therefore excluded as they 

fell outside the review criteria. In addition, there were other studies that explored the diabetes 

knowledge of community health workers in other countries, however, they were also 

excluded as they were either unavailable in English or Thai, or were unavailable to view.



117 
 

6.3 Questionnaire development 

The process of questionnaire development and testing of the current study was guided by the 

five steps of Radhakrishna (2007) as it was widely cited by several researchers and it was 

clearly explained step by step including: 

Step 1 Background 

Step 2 Questionnaire Conceptualisation 

Step 3 Format and Data Analysis 

Step 4 Establishing Validity 

Step 5 Establishing Reliability 

Step 1 Background 

Step 1 determines the purpose, objective and audience as well as the audience background 

of the instrument.  

The purpose of this study was to assess the diabetes knowledge of Thai HVs. HVs are 

responsible for providing community care for people with diabetes including providing 

continuous care, risk management, blood sugar monitoring, health education and advice for 

all patients and caregivers in the patient environment (Kanhachin and Limtragool, 2010; 

Kasemsuk and Koshakri, 2015; Nakrukamphonphatn et al., 2019). As mentioned previously, 

knowledge is an important factor that can influence performance. Although HVs are trained 

in diabetes care in Thailand there is little evidence to help us to understand the knowledge 

that they possess.   

Prior to the commencement of this thesis there was no valid tool to assess the HVs 

knowledge of diabetes. The only studies that were found examined the knowledge of 
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professional care providers and/or patients. (El-Deirawi and Zuraikat, 2001; Garcia et al., 

2001; Findlow et al., 2002; Wongwiwatthananukit et al., 2004; Rothman et al., 2005; 

Wagner et al., 2005; Derr et al., 2007; Rubin et al., 2007; Huizinga et al., 2008; Modic et al., 

2009; Collins et al., 2011; Koontz et al., 2010; Adibe et al., 2011; Eaton-Spiva and Day, 

2011; Eigenmann et al., 2011;  Saleh et al., 2012; Luevano-Contreras et al., 2013; Schmitt 

et al ., 2013; Amin and Chewning, 2014; Yacoub et al., 2014; Hernandez & Hernandez., 

2015; Navarro-Flores et al., 2015; Weeks et al., 2015; Ahmedani et al., 2016; Alhaiti et 

al.,2016; Beshyah et al., 2017;  Zainudin et al., 2017). These studies identified key 

knowledge areas believed to be important for both patients and carers. However, the 

difference in context, the key knowledge areas, measurement aim, type of population, role 

and training, make it is impossible to use these questionnaires to assess the HVs. However, 

reviewing the existing literature was not without benefit. The researcher used the knowledge 

gained to better understand the questionnaire development strategies as well as the way that 

they validated their questionnaire. Therefore, the researcher used and applied this knowledge 

to develop the tool as seen below. 

This paragraph describes the existing questionnaires, which have been developed to assess 

the diabetic knowledge of patients and health professionals. Whilst our participants were 

neither patients nor qualified healthcare providers, the areas of knowledge that were assessed 

remained relevant and were therefore included in our questionnaire  

As mentioned previously, there were no questionnaires that specifically assessed the diabetes 

knowledge of HVs. Therefore, developing and validating a robust questionnaire for this 

purpose was essential. Jenn (2006) suggested that good assessment tools (questionnaire) 

ought to be valid and reliable. The use of assessment tools affects the quality of study results 

and the trustworthiness of the data. Reliability is referred to as the stability of findings, 

whereas validity represents the truthfulness of findings [Altheide and Johnson, 1994]. 
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Therefore, employing credible tools (validated and reliable tools) are likely to produce 

credible results (Singh, 2014).  This instrument will help the researcher to understand the 

current knowledge of the HVs. One study (Wongwiwatthananukit et al., 2004) that measured 

the diabetes knowledge of Thai diabetic patients, demonstrated good content validity and 

good reliability Cronbach α=0.8154, and was chosen to be adapted for use with the HV’s.  

In Wongwiwatthananukit et al’s study (2004), the authors explained the process of the 

survey development which included three steps; instrument development, expert review of 

the tool and testing of the questionnaire. The initial 40 items were obtained from the literature 

and interviews with healthcare professionals who had experience working with diabetic 

patients. After that, the items were reviewed by eight experts in the diabetes field, who then 

made comments on the items, and subsequently there were no items removed from this 

process.  In the last step, the question was pre-tested with 15 patients to detect any possible 

issues of using the questionnaire, the result showed that the participants understood the 

questions in the survey. The questionnaire was then distributed to 811 diabetic patients 

across 21 hospitals. Item analysis was employed as the criterion for removing items. The 

items were removed if 1) the difficulty index was not in range of 0.1-0.90, 2) the Kuder 

Richardson lower than 0.70, and 3) the corrected item-total correlation value less than 0.30. 

Nineteen items were eliminated as those items failed to reach the study criterion.   

The researcher (JC) contacted Professor Dr. Supakit Wongwiwatthananukit to request 

permission to make amendments. After gaining permission and suggestions from the author, 

one question was adopted, fifteen questions were modified and nine questions were newly 

developed based on the original five domains included in the new questionnaire.  

Wongwiwatthananukit et al’s (2004) diabetes knowledge questionnaire was developed to 

assess the knowledge of diabetic patients, to assess the knowledge of the HVs who have 

received training from nurses and are responsible for taking care of the patients in 
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community, the questions were modified and developed to fit the health volunteers.  The 

researcher used terms that are commonly understood by the HVs, considering the difference 

in terminology between patients and HVs, the role of the HVs as well as their training.            

In addition, the questions were guided by the Thailand clinical practice guideline for diabetes 

(Diabetes Association of Thailand under the Patronage of Her Royal Highness Princess 

Maha Chakri Sirindhorn, 2017) and international guidelines (e.g. Diabetes Canada Clinical 

Practice Guidelines Expert Committee, 2018; ADA, 2019).  

Step 2 Questionnaire Conceptualisation 

Radhakrishna’s (2007) questionnaire development guide, suggests that information derived 

from the literature or theoretical framework is transformed to questions. Radhakrishna’s 

(2007) suggests that the researcher should state the aim of the questionnaire measurement 

such as to assess the respondent’s knowledge, attitude, behaviour or perceptions.  The aim 

of this questionnaire was to measure the HVs knowledge of diabetes in Thailand, however 

no specific knowledge test is available for Thai HVs. Therefore, the researcher generated 

questionnaire items based on the literature and those of Wongwiwatthananukit’s 

measurement tool. The researcher also used descriptions of the HVs’ roles, their training and 

current diabetes guidelines as the criteria for key knowledge about diabetes of the HVs. 

Therefore, diabetes knowledge items were based on five topics including general knowledge 

about diabetes, diabetic medications, diabetic complications, self-care when well and self-

care when getting sick. 

Questionnaire generation and reduction 

As the target population of the original questionnaire developed by Wongwiwatthananukit 

et al (2004) was different to the target population of this study the questionnaire had to be 

revised accordingly for the HV population.   
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Wongwiwatthananukit et al (2004) stated that their survey might not be able to capture 

information about general knowledge about diabetes, hence the researcher reviewed the 

original questionnaire (Wongwiwatthananukit et al., 2004) and updated the questions based 

on HVs’ job role, their training and  current diabetic guidelines (Diabetes Association of 

Thailand under the Patronage of Her Royal Highness Princess Maha Chakri Sirindhorn, 

2017; Diabetes Canada Clinical Practice Guidelines Expert Committee, 2018; ADA, 2019). 

Twenty-five questions were included in the new questionnaire, one question (item number 

2) was adopted from the existing questionnaire, whilst fifteen questions included item 

numbers 4,7,8,9,10,12,13,17,18,20,21,22,23,24 and 25 were modified and a further nine 

questions were newly developed (item numbers 2,3,5,6,11,14,15,16 and 19) as shown in 

Table 5. 

Items were removed from the original questionnaire 

As mentioned previously, the researcher developed the questionnaire based on the HV’s role, 

training and Wongwiwatthananukit’s tool. However, Wongwiwatthananukit’s questionnaire 

was developed to assess the knowledge of patients while the aim of this study was to measure 

HVs knowledge of diabetes. Although the testing showed that the Wongwiwatthananukit’s 

questionnaire was valid for assessing patient’s knowledge of diabetes, the focus of 

measurement in this study sat outside the questionnaires original scope. As I had changed 

the context it was important that I reviewed the tool in detail. Consequently, I amended the 

questions to ensure it reflected the HVs role and their training. Some questions (Table 4) 

included in Wongwiwatthananukit’s questionnaire were not suitable for the HVs as they 

were focussed on a lay person rather than someone who was responsible for community care 

and who had received additional training. 
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Items modified from original questionnaire 

The researcher took question number 2 from the original tool- ‘Insulin is created by the 

kidneys’ and modified it slightly to become ‘Insulin is produced by the kidneys’ before 

adding to the new questionnaire. This question was adopted from the existing questionnaire 

to test the HVs general knowledge of diabetes, whether they able to recall facts but was 

amended to reflect different levels of language. 

Adjusted items 

Fifteen questions were adapted based on the original tool, to make it more specific and 

suitable for the HVs based on their role and training.  These were example questions which 

were modified from Wongwiwatthananukit et al (2004): the item ‘Diabetic patients should 

inspect their feet daily’ was changed to ‘Diabetic patients should be encouraged to check 

their feet for abnormalities’ in the new questionnaire, and the question ‘If you forget to take 

diabetes medication you should not take a double dose in next meal’ was changed to ‘If a 

diabetic patient forgets to take their diabetes medication in the morning, they should not take 

a double dose in the evening’, and ‘Drinking alcohol can affect your diabetes drug’s 

properties’ was changed to ‘Drinking alcohol enhances the effect of diabetes medication’. 

In addition, nine new items were created by the researcher from literature reviews and of 

Wongwiwatthananukit’s recommendation on his questionnaire development. 

New items 

Nine questions were developed and added to the new questionnaire that were based on 

updated or new guidelines. Three questions including blood sugar testing at home, type of 

lipids and blood pressure control for diabetic patients were added to the questionnaire pool. 

Examples questions include ‘LDL cholesterol is known as ‘good’ cholesterol’ and ‘Diabetic 

patients should keep their blood pressure below 140/90 mmHg’. 
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In addition, two questions regarding diabetic complications were included in the 

questionnaire as they were not present in the original tool but appeared in the guidelines. 

These include; ‘Diabetics are at an increased risk of developing retinopathy’ and ‘Diabetic 

ketoacidosis is a life-threatening emergency’. 

Finally, four questions about medications were included in the item pool as the original tool 

included only oral medication. These include: ‘Insulin is essential in the treatment of type 1 

diabetes’, ‘Short-acting insulin begins to work 15-30 minutes after injection’, ‘Diabetic 

patients can discontinue their diabetes medication when they feel their condition has 

improved’ and ‘Diabetics can share their diabetes drugs with other diabetic patients’. The 

full details are shown in Table 5. 
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Table 4 The original items 

 

Item 

number 

 

Question 

The consideration of removing or adding into 

the new questionnaire 

1 Diabetes can be cured 

 

Removed as it is too easy 

2 Insulin created by the kidneys 

 

Adopted  

3 Normal fasting blood sugar level between 90-130 mg/dl 

 

Adjusted to be more updated 

4 Stress can cause blood sugar to increase 

 

Removed as it is too easy 

5 Genetic is diabetes cause 

 

Removed as it is too easy 

6 Sweating, blurred vision and racing heart are common symptoms of hypoglycaemia 
 

Removed as it is too easy 

7 Diabetes increases the risk of coronary artery disease 

 

Adjusted 

8 Poor blood sugar control can cause foot and hand numbness 

 

Removed as it is too easy 

9 Poor blood sugar control can cause kidney failure 

 

Adjust 

10 Regulating blood sugar can delay and reduce the risk of diabetic complications Removed as it is too easy 

11 Consuming beverages such as whiskey and wine affect blood sugar level 

 

Adjusted 

12 The diabetic patients must continue doing exercise even they get ill or have chest pain symptom  

 

Adjusted 

13 Diabetic patients should inspect their feet daily 

 

Adopted 

14 Blood sugar will increase when the patient gets infected 

 

Adjusted 

15 Illness patients should consume lots of water and should not skip their meal 

 

Removed as it too general not specific 

16 It is unnecessary to take diabetic drugs when the patient gets ill as the blood sugar is already low  

 

Adjusted 
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Item 

number 

 

Question 

The consideration of removing or adding into 

the new questionnaire 

17 The patient should take diabetic drug as soon as possible when they realise they forgot to take 

diabetic medications, however if time is too close to the next meal, they can skip this dose and then 

take the drug at the next meal, not take a double dose. 

 

Adjusted as this question is too long 

18 If you have any symptoms of hypoglycaemia during the treatment with diabetic drugs, you should 
consume sugary food such as sugary drinks to relieve the symptoms and report to the doctor to adjust 

the diabetic dose. 

 

Adjusted 

19 If you do not eat after taking a pre-meal diabetic drug, your blood sugar will be lower than normal 

 

Adjusted 

20 Consuming beverages such as whiskey and wine can affect the diabetic drug property 

 

Adjusted 

21 The patients taking diabetes drugs, but continuing to eat sweet desserts such as flower egg yolk tart 

and round egg yolk tart can cause poor blood sugar control 

 

Adjusted 

 

Table 5 Item generation 

Items 

number 

Questions Condition 

1 Insulin is produced by the kidneys. 

 

Adopted 

2 Insulin is essential in the treatment of type 1 diabetes. 

 

New 

3 Short-acting insulin begins to work 15-30 minutes after injection 

 

New 

4 Normal fasting blood sugar is between 70-100 mg/dl. 

 

Adapted 

5 LDL cholesterol is known as ‘good’ cholesterol. 

 

New 

6 

 

Diabetic patients should keep their blood pressure below 140/90 mmHg. New 

7 Diabetic ketoacidosis is a potential risk with  Adapted 
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Items 

number 

Questions Condition 

Blood sugar levels between 70-125 mg/dl. 

 

8 Diabetics are at an increased risk of developing heart disease. 

 

Adapted 

9 14 units of alcohol equals:  

7 cans of beer (5% alcohol) size 330 ml. 

 

Adapted 

10 Diabetics are at an increased risk of developing foot complications. 
 

Adapted 

11 Urine testing is the best method for home glucose testing. 

 

New 

12 Diabetics are at an increased risk of developing kidney failure. 

 

Adapted 

13 If a diabetic patient forgets to take their diabetes medication in the morning, they 

should take a double dose in the evening. 

 

Adapted 

14 Diabetics are at an increased risk of developing retinopathy. 

 

New 

15 Diabetic patients can discontinue their diabetes medication when they feel their 

condition has improved. 

 

New 

16 Diabetic ketoacidosis is a life-threatening emergency. 

 

New 

17 Drinking alcohol enhances the effect of diabetes medication. 

 

Adapted 

18 Drinking more than 14 units of alcohol per week can increase blood sugar levels. 

 

Adapted 

19 Diabetics can share their diabetes drugs with other diabetic patients. 
 

New 

20 Diabetics should exercise for a minimum of 20-30 minutes per session, 5 days per 

week. 

 

Adapted 

21 Diabetic patients should be encouraged to check their feet for abnormalities. 

 

Adapted 

22 The presence of infection can cause an increase in blood sugar levels. 

 

Adapted 
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Items 

number 

Questions Condition 

23 When diabetics are ill, they should test their blood glucose more often. 

 

Adapted 

24 Adding coconut milk to food will result in poor blood sugar control in diabetics. 

 

Adapted 

25 Drinking sweetened drinks increases blood sugar levels. 

 

Adapted 

 

Table 6 All 50-item list 

Item Opposite 

question 

Question 

1 32 Insulin is produced by the kidneys. 

 

2 23 Insulin is essential in the treatment of type 1 diabetes. 

 

3 47 Short-acting insulin begins to work 60 minutes after injection. 

 

4 25 Normal fasting blood sugar is between 70-100 mg/dl. 

 

5 34 LDL cholesterol is known as ‘good’ cholesterol. 
 

6 27 Diabetic patients should keep their blood pressure below 140/90 mmHg. 

 

7 45 Diabetic ketoacidosis is a potential risk with blood sugar levels between 70-125 mg/dl. 

 

8 29 Diabetics are at an increased risk of developing heart disease. 

 

9 49 14 units of alcohol equals:  

7 cans of beer (5% alcohol) size 330 ml. 

 

10 31 Diabetics are at an increased risk of developing foot complications. 

 

11 36 Urine testing is the best method for home glucose testing. 

 

12 21 Diabetics are at an increased risk of developing kidney failure. 



128 
 

Item Opposite 

question 

Question 

13 38 If a diabetic patient forgets to take their diabetes medication in the morning, they should take a double dose in the evening. 

 

14 37 Diabetics are at an increased risk of developing retinopathy. 

 

15 43 Diabetic patients can discontinue their diabetes medication when they feel their condition has improved. 

 

16 39 Diabetic ketoacidosis is a life-threatening emergency. 

 

17 35 
 

Drinking alcohol enhances the effect of diabetes medication. 

18 40 Drinking more than 14 units of alcohol per week can increase blood sugar levels. 

 

19 41 Diabetics can share their diabetes drugs with other diabetic patients. 

 

20 44 Diabetics should exercise for a minimum of 20-30 minutes per session, 5 days per week. 

 

21 12 Diabetics are NOT at an increased risk of developing kidney failure. 

 

22 46 Diabetic patients should be encouraged to check their feet for abnormalities. 

 

23 2 Insulin is NOT essential in the treatment of type 1 diabetes. 

 

24 33 The presence of infection can cause an increase in blood sugar levels. 

 

25 4 Normal fasting blood sugar is between 126 -250 mg/dl. 

 

26 48 When diabetics are ill, they should test their blood glucose more often.  

 

27 6 Diabetic patients should keep their blood pressure above140/90 mmHg. 

 

28 50 Adding coconut milk to food will result in poor blood sugar control in diabetics. 
 

29 8 Diabetics are NOT at an increased risk of developing heart disease. 

 

30 42 Drinking sweetened drinks increases blood sugar levels.  
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Item Opposite 

question 

Question 

31 10 

 

Diabetics are NOT at an increased risk of developing foot complications. 

32 1 Insulin is produced by the pancreas. 

 

33 24 The presence of infection can cause a reduction in blood sugar levels. 

 

34 5 HDL cholesterol is known as ‘good’ cholesterol 

 

35 17 Drinking alcohol reduces the effect of diabetes medication. 
 

36 11 Blood testing is the best method for home glucose testing. 

 

37 14 Diabetics are NOT at an increased risk of developing retinopathy. 

 

38 13 If a diabetic patient forgets to take their diabetes medication in the morning, they should NOT take a double dose in the evening. 

 

39 16 Diabetic ketoacidosis is NOT a life-threatening emergency. 

 

40 18 Drinking more than 14 units of alcohol per week can reduce blood sugar levels. 

 

41 19 Diabetics CANNOT share their diabetes drugs with others diabetic patients. 

 

42 30 Drinking sweetened drinks does NOT increase blood sugar. 

 

43 15 Diabetic patients must NEVER discontinue their diabetes medication without discussing it with a doctor. 

 

44 20 Diabetics should exercise for a maximum of 20-30 minutes per session, 3 days a week. 

 

45 7 Diabetic ketoacidosis is a potential risk with blood sugar levels >250 mg/dl. 

 

46 22 Diabetic patients should be discouraged from checking their feet for abnormalities.   
 

47 3 Short-acting insulin begins to work 15-30 minutes after injection. 

 

48 26 When diabetics are ill, they do NOT need to test their blood glucose more often. 
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Item Opposite 

question 

Question 

49 9 14 units of alcohol equals:  

11 cans of beer (5% alcohol) size 330 ml. 

50 28 Adding coconut milk to food will NOT affect blood sugar control in diabetics. 

 

 



 
 

131 
 

Step 3 Format and Data Analysis 

The main aim of this process is to select appropriate scales of measurement, questionnaire 

format and layout as well as the question order.  

The item development includes three approaches; adopting and adapting items from the 

existing questionnaire and generating new items that were based on literature reviews and 

current diabetes guidelines. The pool of items was written in English and they related to the 

knowledge of diabetes (as mentioned above), with responses ‘yes’, ‘no’ and ‘do not know’. 

Closed questions such as yes-no questions benefit both administration and data analysis 

(Pasek and Krosnick, 2010; Sansoni, 2011), as it is easy to administer and analyse (Hyman 

and Sierra, 2016).  It also saves time and gives a higher sampling rate (Pellicer-Sánchez and 

Schmitt, 2012). Employing the yes-no or true-false options in tests allows the respondents 

to complete the questionnaire easily (University of Waterloo, n.d, Callegaro et al., 2015; 

Sansoni, 2011; Hyman and Sierra, 2016).  It can be used to test knowledge of a broad range 

of content areas (University of Waterloo, n.d, Pellicer-Sánchez and Schmitt, 2012; Hyman 

and Sierra, 2016), within a short length of time (Sansoni, 2011; Pellicer-Sánchez and 

Schmitt, 2012). Therefore, it provides a high sampling rate when compared with other 

formats (Pellicer-Sánchez and Schmitt, 2012). This type of response makes the questionnaire 

easy to mark (University of Waterloo, n.d) and code (Callegaro et al., 2015; Hyman and 

Sierra, 2016). However, Tsang et al (2017) pointed out that the whilst closed ended response 

questionnaire are easy to administer and analyse when compared with the open-ended 

responses, this type of response limits the response option, and the respondent cannot clarify 

their response.  

In addition, using closed response format can cause bias as the respondent can answer the 

question whether they have knowledge or not (Sansoni, 2011). Furthermore, response bias 
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has been found in a previous study where respondents were likely to choose yes or true 

options (acquiescent response bias) that can cause systemic deformation (Bogner and 

Landrock, 2016). To reduce or control this bias, the designer should balance the scale by 

creating pairs of questionnaire items -half items require a positive answer and the latter 

require a negative answer (Bogner and Landrock, 2016). Therefore, the researcher created 

25 items and reversed wording was used to diminish acquiescent response bias (Rattray and 

Jones, 2007; Bogner and Landrock, 2016). 

Step 4 Establishing Validity 

Validity is established using an expert panel and a field test in the subject not included in 

the sample, items adjustment based on the expert’s opinion and field test (Radhakrishna, 

2007). 

Instrument validity: The validity is important as it reflects the quality of the questionnaire 

development. In addition, validity refers to whether this tool can measure what it is intended 

to measure Bolarinwa (2015). There are three common measures of validity that were 

reported from recent studies, namely face or content validity, concurrent validity, and 

predictive validity. As mentioned previously, although the validity is essential for the 

questionnaire, several studies did not report this information. In order to ensure the 

questionnaire quality, this study formally statistically validated the content validity as can 

be seen below.    

Face and Content validity 

Face and content validity are an essential element of developing the questionnaire, which 

can be generated by field experts (Rattray and Jones, 2007). The content validity of this 

questionnaire was established by eight validators. The content validity index (CVI) 

developed by Waltz and Bausell (1981) was used to gain the experts’ opinion on the content 
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of the items because it is suited to multidimensional questionnaires (Tuner and Carlson, 

2003) 

Four Endocrinologists and four diabetic nurse specialists, who had experience of caring for 

people with diabetes for a minimum of five years, and/or have undertaken diabetes research 

were invited by email to participate in the validation process. The experts were either from 

the UK or Thailand. 

The experts were asked to rate the score on each question (Sangoseni et al., 2013); 1 = not 

relevant, 2 = somewhat relevant, 3 = quite relevant and 4 = highly relevant. I-CVI was 

computed by counting validators who gave 3 or 4 on the item divided by the total number of 

validators. The Scale Content Validity Index (S-CVI) is the level of agreement for all items 

in the questionnaire. The rating score given by eight experts was shown in table 7. 

In general, I-CVI should not be lower than 0.78 (Polit et al., 2007; Sangoseni et al., 2013; 

Sing et al., 2015; Dikken et al., 2016; Masuwai and Saad, 2016; Vrbnjak et al., 2017; Davies 

et al., 2018; Kovacic, 2018) whilst, two studies stated that I-CVI 0.8 or over was acceptable 

(Rubio et al., 2003; Paul et al., 2016). Regarding to the S-CVI, the criterion of 0.8 was the 

lower limit of acceptability (Sing et al., 2015) 

Table 7 Experts’ rating score on the items. 

Item Expert in agreement I-CVI 

1 8/8 1 

2 8/8 1 

3 8/8 1 

4 8/8 1 

5 8/8 1 
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Item Expert in agreement I-CVI 

6 8/8 1 

7 7/8 0.875 

8 8/8 1 

9 6/8 0.75 

10 8/8 1 

11 7/8 0.875 

12 7/8 0.875 

13 8/8 1 

14 8/8 1 

15 8/8 1 

16 7/8 0.875 

17 7/8 0.875 

18 6/8 0.75 

19 8/8 1 

20 8/8 1 

21 8/8 1 

22 8/8 1 

23 8/8 1 

24 8/8 1 

25 8/8 1 

26 8/8 1 
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Item Expert in agreement I-CVI 

27 8/8 1 

28 5/8 0.625 

29 8/8 1 

30 8/8 1 

31 8/8 1 

32 8/8 1 

33 7/8 0.875 

34 8/8 1 

35 7/8 0.875 

36 8/8 1 

37 8/8 1 

38 8/8 1 

39 8/8 1 

40 6/8 0.75 

41 8/8 1 

42 8/8 1 

43 7/8 0.875 

44 8/8 1 

45 8/8 1 

46 8/8 1 

47 8/8 1 
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Item Expert in agreement I-CVI 

48 8/8 1 

49 6/8 0.75 

50 5/8 0.625 

 (50 items) Mean I-CVI (S-CVI/Ave)= 0.945, S-CVI/UA=0.72, Mean expert 

proportion=0.945 

(44 items, after removing 6 items) Mean I-CVI= 0.98, S-CVI/UA=0.81, Mean 

expert proportion=0.98 

S-CVI/Ave= Scale Level Content Validity Index/average 

S-CVI/UA =Scale Level Content Validity Index/Universal Agreement 

 

6.4 Results 

Content validity index (I-CVI) scores of 50 items ranged between 0.625-1 with a mean I-

CVI= 0.945. The six items that scored lower than 0.8 were eliminated (items 9, 18, 28, 40, 

49, 50) as suggested by previous authors (Polit et al., 2007; Sangoseni et al., 2013; Sing et 

al., 2015; Paul et al., 2016). The validators advised that question number 9 (14 units of 

alcohol equals 7 cans of beer (5% alcohol) size 330 ml) and question number 49 (14 units of 

alcohol equals 11 cans of beer (5% alcohol) size 330 ml) were too difficult and not suitable 

for the health volunteers. Item number 18 (drinking more than 14 units of alcohol per week 

can increase blood sugar levels) and item number 40 (drinking more than 14 units of alcohol 

per week can reduce blood sugar levels.) were removed because it was felt that this might 

lead the diabetic patients to have less concern about the amount of alcohol consumed. The 

remaining questions that were removed included “adding coconut milk to food will result in 

poor blood sugar control in diabetics.” and “adding coconut milk to food will NOT affect 
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blood sugar control in diabetics.” The experts recommended that blood sugar level is not a 

direct effect of consuming lipid food, so both of them should be removed.  

This resulted in a final list of 44 items with a I-CVI of each item greater than 0.8 (0.875-1) 

S-CVI/Ave was 0.98 and S-CVI/UA was 0.81. According to the criterion of 0.8 as the lower 

limit of acceptability for an S-CVI, it would be concluded that the content validity of the 44 

items was adequate using the S-CVI/UA approach (0.81), and S-CVI/Ave approach (0.98) 

(Sing et al., 2015) Once the content validity was established, the questionnaire was forward 

translated into a Thai version and back-translated into English by five translators in line with 

the WHO recommendations (as below)  

Item translation 

Process of translation and adaptation of instruments 

This questionnaire was forward-translated and back-translated following the WHO’s (2017) 

guideline, including 4 steps: 

1.  Forward translation 

2.  Expert panel back translation 

3.  Pre-testing and cognitive interviewing 

4.  Final version 

The items were translated into Thai by one expert. After that, the Thai version of the 

questionnaire was sent to an expert panel to review the translated version (three experts 

including the original translator). Once agreement was reached by the expert panel, the draft 

was back translated by two translators; one translator kept all of the concepts of the 

questionnaire while two items (question number 20 and 42) from another translator needed 

an adjustment and approval again. Finally, the approved version was compared with the 
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original English version, and all items matched the original. The translators’ characteristics 

are shown in the table below. 

The requirements for the questionnaire translators followed the guidelines of Maxwell 

(1996)  

1. A good knowledge of English 

2. An excellent knowledge of the target language 

3. Experience in both languages and culture 

4. Experience with the target population 

5. Skill in test development 

Table 8 The translators’ characteristics.  

Translator 

characteristics 

(Maxwell, 1996) 

Forward 

translator 

+Expert 

panel  

Expert panels Backward 

translator 

1 

Backward 

translator 

2 

A good knowledge of 

English 

✓ ✓ ✓ ✓ ✓ 

An excellent knowledge 

of the target language 

✓ ✓ ✓ ✓ ✓ 

Experience in both 

languages and culture 

✓ ✓ ✓ ✓ ✓ 

Experience with the 

target population 

(health volunteer) 

✓ ✓ ✓ ✓ ✓ 
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Translator 

characteristics 

(Maxwell, 1996) 

Forward 

translator 

+Expert 

panel  

Expert panels Backward 

translator 

1 

Backward 

translator 

2 

Skill in test 

development 

✓ ✓ ✓ - ✓ 

 

Pre-testing and cognitive interviewing 

The aim of piloting questionnaire items with the intended respondent was to identify items 

which lacked clarity or which were inappropriate for the respondent (Rattray, 2007). Pre-

testing of the current tool was carried out with 10 HVs. The clarity of the words, the accuracy 

of the questions and the time taken to complete the items were recorded and developed. The 

HVs were asked to complete the questionnaire and to ask about any word or phrase they did 

not understand, and to state whether or not they understood the question. Alternative words 

or their own expressions were recorded. The respondents were also asked to provide the 

reason why they chose the answer. These questions were repeated for each item. In addition, 

the HVs were observed by the interviewer to see how they completed the questionnaire, and 

to uncover any problems with the questionnaire’s structure. Information about font size, 

question order, and the number of words in each question was asked for layout improvement. 

All 10 participants were able to complete the questionnaire within 10 minutes, and they 

confirmed that the questionnaire’s instructions and layout were easy to follow. However, 

there were three problems categorised from the feedback that the researcher had to adjust. 

Firstly, the HVs did not know the technical term ‘type 1 diabetes’ and ‘diabetic 

ketoacidosis,’ hence alternative words were used, and four questions regarding diabetic 

ketoacidosis were collapsed into two questions as they contained repetitive information.       

In addition, the HVs gave an answer without paying attention to the words ‘maximum’ and 
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‘minimum’ exercise. Improvement was made by highlighting both words to make them stand 

out. Finally, some people were confused by the words ‘blood testing’, as they thought it was 

the blood taken from the veins, so this was changed to ‘a finger prick blood sugar test’. After 

that, the adjusted items were translated following the translation process until a satisfactory 

result was reached. 

Step 5 Establishing Reliability 

The last step was establishing reliability using a pilot test with 41 HVs not included in the 

sample. 

It is essential to demonstrate the reliability of the questionnaire as this value refers to the 

stability, item consistency and the quality of the questionnaire (Rattray and Jones, 2007). 

There are many types of reliability such as test-retest, equivalent reliability and internal 

consistency reliability. As test-retest assesses by using same test to the same group at 

different times, this method can pose the memory reactivity effect (Devon et al., 2007) as 

the respondents can remember the questions if the gap time between the first and second test 

is not long enough. In contrast, the respondent’s knowledge would be changed if the second 

test was performed long after from the initial assessment. In this study, the researcher 

assessed internal consistency based on a pragmatic view (to deal with something based on 

practical consideration). This mixed methods study traverses two opposing paradigms 

choosing a research design that can provide the researcher with a measurement of the HVs 

knowledge levels and a deeper insight into their learning journey. Developing a valid and 

reliable tool to measure the respondent’s knowledge scores is a fundamental aspect of this 

chosen design and is therefore is not only appropriate but essential 
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Internal consistency reliability 

Convenience sampling was used to recruit participants. The sample included 41 HVs who 

live in rural areas, including males and females (the required number for piloting should be 

20 or more, as a smaller number would be uninformative (Bruce et al., 2018, p. 162)).              

A pilot test was undertaken in the room of the health centre, the HVs who came to the health 

centre for the monthly meeting were invited to take part in the pilot test, the recruitment 

process was separated into two parts, before and after the monthly meeting. Before the 

monthly meeting time, HVs who arrived at the health centre early were invited to take part.  

The researcher informed them of the purpose of the pilot test. Once, verbal consent had been 

obtained from the HVs, they were asked to complete the questionnaires, the time was also 

recorded. The recruitment then started again after the monthly meeting end. As many people 

agreed to take part in the pilot test, some of those asked the researcher to perform the pilot 

test and came back to the health centre the day after the meeting as they were not available 

at the meeting date. Hence, the researcher made an appointment with the HVs and came back 

to the health centre the next day. Finally, 41 HVs participated in the pilot test and each of 

HVs spent around 10-15 minutes to complete the survey (mean=11 minutes). 

After that, the data was put into the SPSS program by the researcher; 1 and 0 were 

representative of each item score, choosing the correct answer was allocated 1, and incorrect 

answers and ‘do not know’ were allocated 0, and then the responses were analysed. I chose 

internal consistency for testing the reliability because I tested the instrument one time with 

one group. Furthermore, I used the Kuder Richardson (KR 20) because it was suitable for 

the dichotomous options (yes=1, no=0). As a result, 5 items were removed as they had 

negative correlation among the items (Q17, Q20, Q31, Q34 and Q39). The corrected item-

total correlations were -.298, -.059, -.184, -.163 and -.061 respectively. And I reran the KR20 



 
 

142 
 

again; the overall Kuder Richardson was 0.830, and 37 items remained (as shown in Tables 

9 and 10). 

Table 9 Item total statistic (42 items) 

 

Item 

Scale Mean if 

Item Deleted 

Scale 

Variance if 

Item Deleted 

Corrected 

Item-Total 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

K1 28.5366 27.955 .405 .761 

K2 28.5610 28.702 .260 .768 

K3 28.6341 27.988 .401 .761 

K4 28.3659 28.538 .329 .765 

K5 28.7317 27.651 .493 .757 

K6 28.3415 29.180 .204 .770 

K7 28.5122 27.406 .515 .756 

K8 28.1951 28.961 .364 .765 

K9 28.0976 29.690 .385 .768 

K10 28.5854 26.699 .653 .749 

K11 28.1951 29.061 .336 .766 

K12 28.2195 29.876 .094 .774 

K13 28.1220 29.660 .279 .769 

K14 28.2439 28.539 .414 .762 

K15 28.6829 30.022 .019 .779 

K16 28.2683 28.201 .471 .760 

K17 28.2683 31.551 -.298 .788 
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Item 

Scale Mean if 

Item Deleted 

Scale 

Variance if 

Item Deleted 

Corrected 

Item-Total 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

K18 28.4146 28.249 .370 .763 

K19 28.0976 30.290 .032 .774 

K20 28.7317 30.451 -.059 .782 

K21 28.4878 30.106 .003 .780 

K22 28.3902 28.044 .422 .761 

K23 28.4634 29.505 .116 .774 

K24 28.4146 27.899 .442 .760 

K25 28.2683 28.601 .375 .764 

K26 28.0976 30.190 .090 .773 

K27 28.2195 27.976 .599 .757 

K28 28.3415 29.030 .235 .769 

K29 28.4146 28.449 .330 .765 

K30 28.6829 28.822 .246 .769 

K31 28.5610 31.152 -.184 .788 

K32 28.2683 29.951 .059 .775 

K33 28.2195 28.426 .476 .761 

K34 28.3415 30.980 -.163 .785 

K35 28.1951 29.361 .250 .769 

K36 28.2683 28.251 .459 .760 

K37 28.0976 30.340 .003 .774 
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Item 

Scale Mean if 

Item Deleted 

Scale 

Variance if 

Item Deleted 

Corrected 

Item-Total 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

K38 28.9512 30.098 .045 .775 

K39 28.4878 30.456 -.061 .782 

K40 28.2927 28.562 .364 .764 

K41 28.2927 29.062 .250 .768 

K42 28.4390 28.302 .353 .764 

Cronbach's Alpha =.773, N of item 42 

 

Table 10 Items total statistic (37 items) 

 

Item 

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

K1 25.5610 30.202 .474 .821 

K2 25.5854 31.349 .262 .828 

K3 25.6585 30.630 .397 .824 

K4 25.3902 31.144 .337 .826 

K5 25.7561 30.389 .467 .821 

K6 25.3659 31.588 .258 .828 

K7 25.5366 29.905 .534 .819 

K8 25.2195 31.576 .377 .825 

K9 25.1220 32.360 .397 .827 

K10 25.6098 29.194 .666 .814 
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Item 

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

K11 25.2195 31.826 .309 .827 

K12 25.2439 32.589 .091 .832 

K13 25.1463 32.278 .309 .828 

K14 25.2683 31.251 .398 .824 

K15 25.7073 32.462 .068 .835 

K16 25.2927 31.012 .429 .823 

K17 25.4390 31.052 .338 .826 

K18 25.1220 33.060 .003 .832 

K19 25.5122 32.606 .041 .836 

K20 25.4146 30.649 .425 .823 

K21 25.4878 31.856 .178 .831 

K22 25.4390 30.652 .415 .823 

K23 25.2927 31.162 .394 .824 

K24 25.1220 32.910 .087 .831 

K25 25.2439 30.689 .573 .820 

K26 25.3659 31.488 .278 .827 

K27 25.4390 31.002 .347 .825 

K28 25.7073 31.362 .268 .828 

K29 25.2927 32.662 .058 .833 

K30 25.2439 31.039 .482 .822 
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Item 

Scale Mean if 

Item Deleted 

Scale Variance 

if Item Deleted 

Corrected 

Item-Total 

Correlation 

Cronbach's 

Alpha if Item 

Deleted 

K31 25.2195 32.176 .214 .829 

K32 25.2927 30.762 .487 .821 

K33 25.1220 33.060 .003 .832 

K34 25.9756 32.974 .002 .834 

K35 25.3171 31.222 .361 .825 

K36 25.3171 31.622 .274 .827 

K37 25.4634 30.755 .388 .824 

Cronbach's Alpha =.830, N of item 37 

 

6.5 Discussion  

The questionnaire development took approximately 12 months as this questionnaire was 

developed specifically for assessing the HVs’ role. All procedures were carefully undertaken 

to ensure content validity. The final version had content validity and high reliability. The 

questionnaire was well developed following standard questionnaire developing guidelines 

and translating process guidelines (WHO, 2010). The content validity was reviewed by eight 

field specialists from the UK and Thailand. The number of the expert panel was in line with 

two recent studies which recruited eight experts to be the content validators of the 

questionnaire (Vrbnjak et al., 2017; Kovacic, 2018), and followed the recommendation of at 

least five and not over than 10 (Zamanzadeh et al., 2015).  The overall content validity was 

good (S-CVI 0.98); I-CVI was between 0.875 and 1. Regarding the content validity, it 

reached the standard, I-CVI and S-CVI were widely used to evaluate the content validity 
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index. The content validity index (CVI) was employed to measure the validity of the 

questionnaire about diabetes for nurses (Modic et al., 2009; Yacoub et al, 2014), and the 

content validity was 0.90 and 0.94 respectively. The content validity of the instrument was 

considered excellent because I-CVI was greater than 0.78 (Sangoseni et al., 2013; Sing et 

al., 2015). In addition, the study of Rubio et al. (2003) and Paul et al. (2016) reported that 

the I-CVI should not be less than 0.8. This was similar to the study of Polit et al. (2007) 

which states that I-CVI higher than 0.7 is excellent. The process of translation was time-

consuming, five highly qualified translators who met the standard criteria were used. The 

researcher used a forward and back translation procedure that was in the line with recent 

studies regarding the diabetes knowledge test (Al-Qazaz et al., 2010; Saleh et al., 2012; 

Schmitt et al., 2013). According to the article of the University of Alberta, the minimum 

number of the translators needs to include two bilinguals, one to translate forward and 

another to translate back (Regmi et al., 2010). Similarly, the process of translation and 

adaptation of instruments of the WHO (2010) presented that, the number of translators might 

be different and the translators include the forward translator, expert panel and the back-

translator. In this study five translators were used, two forward translators, three expert 

panels and two back translators. The translation process followed the WHO guidelines 

(WHO, 2010). In the face validity test, in-depth interviews were conducted with 10 

participants in order to gain information on the readability and suitability of the items and to 

make necessary adjustments. Similar to the previous studies about the diabetes knowledge 

test which performed cognitive testing in the related sample to assess the clarity and 

understandability (Huizinga et al., 2008; Koontz et al., 2010; Adibe et al., 2011; Navarro-

Flores et al., 2015; Weeks et al., 2015), the reliability of the instrument was good (KR 

20=0.830). Reference to the report of El-Uri and Malas (2013) showed that the Kuder 

Richardson score greater than 0.8 was acceptable reliability, in line with the new developed 
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diabetes knowledge test in patients (Huizinga et al., 2008; Koontz et al., 2010; Adibe et al., 

2011; Guo et al., 2012; Schmitt et al., 2013; Navarro-Flores et al., 2015; Weeks et al., 2015). 

However, the acceptable value of Cronbach’s alpha (internal consistency reliability) in 

previous studies about diabetes knowledge test can be lower than 0.8 (Rubin et al., 2007; 

Collins et al., 2011; Al-Qazaz et al., 2010), and the criteria for accepting Cronbach’s alpha 

> 0.6 were shown in questionnaire development about the diabetes knowledge test in Muslim 

patients of Zainudin et al (2017). Hence, it could explain that the value of Cronbach’s alpha 

for internal consistency reliability of this instrument was an acceptable value. The final 

version, in total consisted of 5 domains and 37 closed-ended items: diabetic complications 

9 items, medication use 9 items, general knowledge about diabetes 8 items, self-care when 

well 7 items, care required when becoming ill 4 items. This questionnaire had validity and 

reliability, and it was therefore ready to use for the evaluation of the diabetes knowledge of 

HVs. 

Mohajan (2017) claimed that reliability and validity are the most important and fundamental 

factors that support rigorous research. All quantitative studies, even those within a mixed 

methods design are required to be both valid and reliable. Without these tests, the results are 

meaningless. The above paragraphs provide details of how these concepts were included in 

the development of the tool and the scores provided demonstrate that the tool developed is 

both valid and reliable.  

6.6 Conclusion 

This newly developed questionnaire provides the researcher with a valid and reliable tool 

that can be used to measure the HVs current knowledge of diabetes in Thailand. However, 

it should be acknowledged that the tool is based on the current Thai guidelines and as new 
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evidence, the role of the HV and training develops that further testing and additional 

amendments may be required in the future. 
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Figure 2 Questionnaire development chart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Diabetes knowledge 

Health volunteer’s role 

regarding diabetes care 

in Thailand 

Step 1 

Item development 

50 items (English version) 

General knowledge about diabetes, diabetic complications, 

 medication used, self-care when well and  care required when becoming ill 

 

Step 2 

Instrument validity 

 

Review face validity and content validity by expert 

panel from the UK and Thailand 

• Endocrinologist (diabetes) 

• Advanced practice nurse (diabetes) 

• Diabetes Nurse Consultant 

 

Content validity index (CVI) 

Waltz and Bausell (1981) 

Mean I-CVI= 0.98, S-CVI/UA=0.81 

S-CVI/ Ave =0.98 

6 items were removed  
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Step 3 

Questionnaire translation 

Forward and backward translation by 5 experts 

who meet criteria (Maxwell, 1996) 

1. A good knowledge of English 

2. An excellent knowledge of the target 

language 

3. Experience in both languages and culture 

4. Experience with the target population 

5. Skill in test development 

1. Forward translation  

         (WHO, 2017) 

-Questionnaire was translated into 

Thai by one expert 

-Thai version was reviewed and 

approved by expert panels 

 

 2. Backward translation (WHO, 2017) 

-Thai version was translated into English 

by 2 experts 

- 2 drafts from 2 translators were 

compared and 2 items were adjusted and 

returned to the translators for gaining 

approval 

- English version was approved from both 

translators 

 

3. To compare the translated version with 

original version,  

new items can keep all concepts of the 

original version 

 

4. Pre-test with 10 health volunteers, 

using in-depth interview 

The items with technical term words, 

and cause of the confusion were 

adjusted 

 

5. Pilot the questionnaire  

Item piloting was performed in 41 health 

volunteers, KR 20 value is 0.83, 5 items were 

discarded, it was total 37 items 

 

Step 4 

Questionnaire reliability 
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Chapter 7 Quantitative Study 

7.1 Introduction 

In the previous chapter, I described the paradigm underpinning the study and the research 

designs considered for the two distinct phases of this research study, namely quantitative 

and qualitative. The questionnaire development has been described in chapter 3. In this 

chapter, I describe study one (quantitative study) of the research, which explored the health 

volunteers’ (HVs) knowledge of diabetes using the newly developed and validated 

questionnaire. This chapter includes the method, recruitment strategy, questionnaire 

distribution, data collection, data analysis, study results and the discussion.  

Phase 1 Quantitative study:  

7.2 Study Aim 

The aim of phase 1 of the study was to assess the HVs’ knowledge of diabetes, using the 

HVs diabetic-knowledge questionnaire. 

7.3 Research question 

1. What are the Health Volunteers’ levels of knowledge regarding diabetes in Thailand? 

7.4 Sampling 

Population and sample:  

Current HVs located across three different community settings (Inner City, Urban Fringe 

and Suburban areas) within the Bangkok region were invited to complete the questionnaire. 

Exclusion criteria included: 

i) Unable to read or write in Thai; 
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ii) Worked less than one year as a HV.  

A multi-stage sampling method was employed for selecting the study participants (as shown 

in Table 12). To calculate the study sample size the Taro Yamane technique (1967) was 

employed. This technique uses total population size and likely response rates. Information 

on the total population of HVs working in Bangkok (12, 439) was obtained from the Health 

Department, Bangkok Metropolitan Administration (2016). 

We envisaged that our response rates could be low due to the single method of postal 

distribution. We considered alternative, web based, approaches but believed that postal 

distribution was still likely to yield the highest response rate within this target population. 

Whilst web-based surveys are popular for data collection due to the cost and time saving 

(Touvier et al., 2010) in 2016, only 47.5% of the total population of Thailand (age 6 years 

and over) can access the internet (National Statistical Office, 2016). Taking into account the 

low educational levels and socioeconomic status of HVs (Chuengsatiansup and Suksit, 

2007), the percentage of HVs with internet access is likely to be even lower. It was therefore 

deemed appropriate to pursue a postal approach with the recognition that response rates may 

be low. Previous studies have demonstrated typical response rates of around 30% (Fincham, 

2008). 

Postal surveys have been used in Thailand for several years with response rates varying 

between 8 - 90%. When classifying response rates based on the year of publication it is clear 

that response rates are higher in more contemporary studies.  Studies published between 

2015-2017 received between 18-40% of responses (Setthasakko, 2015; Chonsilapawit and 

Rungpragayphan, 2016; Thanakitprapa et al., 2017), while more recent studies secured 

response rates of up to 90% (Pooripussarskul et al., 2018; Donsamak et al., 2021; Panya and 
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Chowwanapoonpohn, 2021; Rakhab et al., 2021). This excluded the study by Chinwong and 

Chinwong (2018) which got around 8% response rate.  

The means in which response rates were maximised in these studies included increasing the 

sample size (Chonsilapawit and Rungpragayphan, 2016; Thanakitprapa et al., 2017; Panya 

and Chowwanapoonpohn 2021; Rakhab et al., 2021), and using a telephone call or email to 

reminder for participants who have not returned the surveys (Chinwong and Chinwong, 

2018; Pooripussarskul et al., 2018). Nevertheless, incorrect telephone numbers and email 

addresses were not uncommon limiting the effectiveness of this approach. Some authors 

have attempted to explain reasons for low response rate which may include; the survey 

dealing with sensitive issues (Setthasakko 2015), lack of time to complete the survey 

(Thanakitprapa et al 2017), not fully understanding the survey questions (Thanakitprapa et 

al 2017) and participants not having the experience to answer the questions (Chinwong and 

Chinwong 2018). We had to factors these potential issues into our survey by completing        

a validation exercise and ensuring strict inclusion criteria thus ensuring the questions were 

clear and those answering the questions possessed the relevant knowledge and experience. 

As above, in view of this anticipated response rate our sample size was estimated to be 504 

(the sample calculation is shown in Table 11). 

Table 11 Using Taro Yamane methodology to calculate sample size (Yamane, 1967) 

The sample size was calculated from a total population of 12,439 Health Volunteers 

working in Bangkok in 2016 (The Health Department, Bangkok Metropolitan 

Administration, 2016)      

               n  =   N 

                    1+Ne2 

            n= the sample size 
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            N= the population size 

            e= the acceptable sampling error (5%) 

              n =   12439 

                1+12439(0.052) 

              n=12439 

          (1+12439(0.0025)         

              n=12439 

                 (1+31)    

               n=12439 

                     (32)    

              n=388 (the minimum sample size of this study is 388) 

            however, the researcher decided to add 30% to ensure adequate sample size 

              n  = 388, adding 30%  

                388x 30      = 116 

                        100 

           388+116= 504 

The total number of health volunteers in the study was 504. 

Therefor the total number of HVs that were invited to participate in the study was 504.  

 

Once the sample size was obtained, the researcher selected the potential participants by using 

a multi-stage sampling strategy. This strategy included three stages: cluster sampling 

followed by two simple random sampling methods. Three health centres were included and 

168 HVs were selected from each health centre, giving a total number of 504, the 

participant’s selection process is shown in Table 12.  
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Table 12 Participant selection consisting of two phases 

Phase 1 

A multi- stage sampling method was used in this quantitative study, which was separated into 

three parts. 

Part 1 

Cluster sampling was used, dividing Bangkok into three locations (area cluster sampling)  

1. Inner City areas have 21 sections and 3,884 health volunteers  

2. Urban Fringe areas have 18 sections and 4,326 health volunteers 

3. Suburban areas have 11 sections and 4,229 health volunteers  

Part 2 

We used simple random sampling from within the previously sampled clusters to select 

health centres 

● 1 from Inner City areas 

● 1 from Urban Fringe areas 

● 1 from Suburban areas 

 

Part 3 

We used simple random sampling to select 504 participants from a list of health volunteers, 

from three areas selected in Part 2, which was equal to 168 people per section. Each HV was 

represented by a number such as 1,2,3….and the researcher pulled the number out of three 

boxes until 504 names were reached. 

● 168 participants from Inner City areas 

● 168 participants from Urban Fringe areas 
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● 168 participants from Suburban areas 

Therefor the total number of HVs that were invited to participate in the study was 504. 

 

Ethical considerations 

Liverpool John Moores University’s Ethics Committee for human research (17/NAH/022) 

and the Bangkok Metropolitan Administration Ethics Committee (E012q/60_EXP) 

approved this study. 

Informed Consent 

A consent form and participant information sheet (PIS) were attached to each questionnaire. 

The PIS explained the purpose of the study and outlined the expectations of the HV, if they 

chose to participate in the study. In addition, HVs were made aware that they have the right 

to withdraw from the study at any time without the need for explanation.  

7.5 Methods 

Data Collection  

The researcher posted 504 questionnaires, with supporting information to the health centres 

included in the study. The supporting information contained a consent form, a PIS and details of the 

second stage of the study. For those who wished to participate with the second stage, 

participants were asked to provide contact details so they could be invited to participate in 

an interview.  Data collection occurred over a two-month period between 1 December 2017 

and 31 January 2018. Following questionnaire distribution, the researcher attended monthly 

HV meetings to discuss the study. This provided an opportunity for the researcher to answer 

any participant queries and to encourage questionnaire completion.  
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7.6 Data Analysis 

Collected data was stored in a password protected university computer. This data was 

subsequently analysed using SPSS software, version 21. Diabetes knowledge levels were 

classified into three groups based on the participant’s score. (Bloom et al., 1971). ≥80% was 

classified as “high knowledge level”, 60-79% “moderate knowledge level” and <60% was 

deemed to be “low knowledge level”. These categories were based on Bloom’s taxonomy 

and have recently been replicated by Bagweneza et al (2019) who explored the diabetes 

knowledge of qualified nurses using the same markers. Data were shown as frequency and 

percentage for categorical variables and minimum, maximum and mean were shown for 

continuous variables.  

7.7 Research Findings 

504 questionnaires were distributed and 390 completed questionnaires were returned;              

a response rate of 77.38%. 390 completed questionnaires exceeded the study’s minimum 

sample size of 388 (Table 11).  Hence, the response rate is sufficient to enable the results to 

be generalised to the greater population. 

Table 13 Description of the health volunteers (n=390) 

Variable Frequency(n) Percentage (%) 

-Age   

     aged 20-40 12 3.1 

     aged 41-60 162 41.5 

     age 61-80 204 52.3 

     aged >80 12 3.1 
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Variable Frequency(n) Percentage (%) 

Average score = 61.86 ± 10.17, minimum = 28, Maximum = 91 

-Gender    

     Female 311 79.7 

     Male 79 20.3 

-Marital status    

     Single 58 14.9 

     Married 204 52.3 

     Divorced/Separated 30 7.7 

     Widowed 88 22.6 

    Prefer not to answer 10 2.6 

-Educational levels   

     Grade school 137 35.1 

     High school 141 36.2 

     Vocational certificate 35 9 

     High vocational certificate 32 8.2 

     Undergraduate + postgraduate 45 11.6 

-Years of experience as a health 

volunteer 
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Variable Frequency(n) Percentage (%) 

     1-5  77 19.7 

     6-10 108 27.7 

     11-15 106 27.2 

     16-20 74 19.0 

     20+ 25 6.4 

-Employment status   

     Unemployed 221 56.7 

     Employed 169 43.3 

-Family’s monthly income   

< 26, 946 Baht 390 87.95 

≥26, 946 Baht 47 12.05 

Average income =15,828.86 ±11,678.46, minimum =600, Maximum = 100,000 

-Area of working   

     Inner City area 125 32.1 

     Urban Fringe area 99 25.4 

     Suburban area 166 42.6 
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Demographic data 

Nearly four fifths of the health volunteer were female (n=311 (79.7 %)). More than half were 

aged between 61 and 80 years (n=204 (52.3 %)) with a further 41.5% (n=162) aged between 

41 and 60 years old. Approximately half of HVs were married (n= 204 (52.3%)). The 

average household income per month was 11,678.46± 15,828.86 Baht, and the majority 

graduated from high school (n=141(36.2%)). 27.7% (n=108) of the HVs have worked as       

a health volunteer for between 6 and 10 years, and over half of them (n=221(56.7%)) were 

unemployed. 42.6% (n=166) worked in a Suburban area (Table 13). 

Table 14 The number and the percentage of health volunteers classified by the 

knowledge levels (n=390) 

Knowledge level 

regarding diabetes 

 

Number of participants 

with scores within these 

parameters 

Percentage of participants 

with scores within these 

parameters 

Low          (score 0-22 ) 100 25.6 

Moderate (score 23-29 ) 186 47.7 

High          (score 30-37 ) 104 26.7 

        Average score = 25.80 ± 4.67, minimum =14, Maximum =34 

 

 

Table 15 Description of the ages of the health volunteers classified according to 

knowledge levels (n=390) 

 

 

Variable 

 

 

Responses 

 

Knowledge levels 

 

 

 

Total 

Low 

knowledge 

 

Moderate 

knowledge 

High 

knowledge 

Age Aged 20-40 2  

(16.7%) 

5  

(41.7%) 

5  

(41.7%) 

12 

(100.0%) 

 Aged 41-60 39 

(24.1%) 

82 

(50.6%) 

41 

(25.3%) 

162 

(100.0%) 
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Variable 

 

 

Responses 

 

Knowledge levels 
 

 

 

Total 

Low 

knowledge 

 

Moderate 

knowledge 

High 

knowledge 

 Age 61-80 55 

(27.0%) 

95 

(46.6%) 

54 

(26.5%) 

204 

(100.0%) 

 Aged >80 4 

(33.3%) 

4 

(33.3%) 

4 

(33.3%) 

12 

(100.0%) 

 Total 100 

(25.6%) 

186 

(47.7%) 

104 

(26.7%) 

390 

(100.0%) 

 

Average age= 61.86, minimum = 28, Maximum = 91 
 

 

Age 

The younger HVs had higher knowledge levels than the older participants with nearly half 

(n=5(41.7%) of the HVs age 20-40 possessing moderate or high knowledge levels (Table 

15).  

Table 16 Description of the gender of the health volunteers classified according to 

knowledge levels (n=390) 

 

 

Variable 

 

 

Responses 

 

Knowledge levels 

 

 

 

Total 

Low 

knowledge 

 

Moderate 

knowledge 

High 

knowledge 

Gender Female 78 

(25.1%) 

148 

(47.6%) 

85 

(27.3%) 

311 

(100.0%) 

Male 22 

(27.8%) 

38 

48.1% 

19 

(24.1%) 

79 

(100.0%) 

 
Total 100 

(25.6%) 

186 

(47.7%) 

104 

(26.7%) 

390 

(100.0%) 

 

Gender 

Females performed better than males with 27.3% (n=85) of HVs female demonstrating high 

knowledge levels, while 24.1% (n=19) of males had high knowledge levels (Table 16). 
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Table 17 Description of the marital status of the health volunteers classified according 

to knowledge levels (n=390) 

 

 

Variable 

 

 

Responses 

 

Knowledge levels 

 

 

 

Total 

Low 

knowledge 

 

Moderate 

knowledge 

High 

knowledge 

Marital 

status 

Single 13 

(22.4%) 

30 

(51.7%) 

15 

(25.9%) 

58 

(100.0%) 

Married 54 

(26.5%) 

92 

(45.1%) 

58 

(28.4%) 

204 

(100.0%) 

Divorced/Separated 7 

(23.3%) 

16 

(53.3%) 

7 

(23.3%) 

30 

(100.0%) 

Widowed 22 

(25.0%) 

43 

(48.9%) 

23 

(26.1%) 

88 

(100.0%) 

Prefer not to 

answer 

4 

(40.0%) 

5 

(50.0%) 

1 

(10.0%) 

10 

(100.0%) 

 Total 100 

(25.6%) 

186 

(47.7%) 

104 

(26.7%) 

390 

(100.0%) 

 

Marital status 

Married HVs were more likely to have higher knowledge levels than HVs with other marital 

status. 28.4 % (n=58) of those married HVs had high knowledge levels which was the highest 

percentage when compared with other marital status groups (Table 17).  
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Table 18 Description of the educational levels of the health volunteers classified 

according to knowledge levels (n=390) 

 

 

 

Variable 

 

 

Responses 

 

Knowledge levels 
 

 

 

Total 

Low 

knowledge 

 

Moderate 

knowledge 

High 

knowledge 

Educational 

levels 

     Grade school 40 

(29.2%) 

73 

(53.3%) 

24 

(17.5%) 

137 

(100.0%) 

 High school 40 

(28.4%) 

72 

(51.1%) 

29 

(20.6%) 

141 

(100.0%) 

 Vocational 

certificate 

8 

(22.9%) 

15 

(42.9%) 

12 

(34.3%) 

35 

(100.0%) 

 High vocational 

certificate 

6 

(18.8%) 

13 

(40.6%) 

13 

(40.6%) 

32 

(100.0%) 

 Undergraduate + 

postgraduate 

6 

(13.3%) 

13 

(28.9%) 

26 

(57.8%) 

45 

(100.0%) 

 Total 100 

(25.6%) 

186 

(47.7%) 

104 

(26.7%) 

390 

(100.0%) 

 

Educational levels 

HVs who had higher education levels tended to perform better than those participants with 

lower educational levels. Over half of those with undergraduate and post-graduate 

qualifications (n=26 (57.8%) scored highly and there appears to be a general increase in 

scores with an increase in educational levels as shown in Table 18. 
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Table 19 Description of the working experience of the health volunteers classified 

according to knowledge levels (n=390) 

 

 

 

Variable 

 

 

Responses 

 

Knowledge levels 
 

 

 

Total 

Low 

knowledge 

 

Moderate 

knowledge 

High 

knowledge 

Years of 

experience 

as a health 

volunteer 

1-5 22 

(28.6%) 

31 

(40.3%) 

24 

(31.2%) 

77 

(100.0%) 

6-10 23 

(21.3%) 

49 

(45.4%) 

36 

(33.3%) 

108 

(100.0%) 

11-15 32 

(30.2%) 

49 

(46.2%) 

25 

(23.6%) 

106 

(100.0%) 

16-20 12 

(16.2%) 

49 

(66.2%) 

13 

(17.6%) 

74 

(100.0%) 

21+ 11 

(44.0%) 

8 

(32.0%) 

6 

(24.0%) 

25 

(100.0%) 

 Total 100 

(25.6%) 

186 

(47.7%) 

104 

(26.7%) 

390 

(100.0%) 

 

Average year=10.98, minimum = 1, Maximum = 23 

 

 

Years of experience  

According to the data in table 19, HVs with less experience recorded higher knowledge 

scores than those with more experience Over 30% of the HVs with less than 10 years’ 

experience as a HVs demonstrated high knowledge compared to less than 25% in all 

remaining categories.  
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Table 20 Description of the employment status of the health volunteers classified 

according to knowledge levels (n=390) 

 

 

Variable 

 

 

Responses 

 

Knowledge levels 

 

 

 

Total 

Low 

knowledge 

 

Moderate 

knowledge 

High 

knowledge 

Employment 

status 

Unemployed 

 

57 

(25.8%) 

104 

(47.1%) 

60 

(27.1%) 

221 

(100.0%) 

Employed 

 

43 

(25.4%) 

82 

(48.5%) 

44 

(26.0%) 

169 

(100.0%) 

 Total 100 

(25.6%) 

186 

(47.7%) 

104 

(26.7%) 

390 

(100.0%) 

 

Employment status 

Unemployed HVs recorded higher knowledge levels (27.1%, n=60) compared to those who 

were employed (26%, n=44). However, the difference was negligible (As shown in Table 

20). 

Table 21 Description of the knowledge levels of the health volunteers classified 

according to household income (n=390) 

 

 

Variable 

 

 

Responses 

 

Knowledge levels 
 

 

 

Total 

Low 

knowledge 

 

Moderate 

knowledge 

High 

knowledge 

Household 

income/ 

month * 

< 26, 946 Baht 92 

(26.8%) 

167 

(48.7%) 

84 

(24.5%) 

343 

(100.0%) 

≥26, 946 Baht 8 

(17.0%) 

19 

(40.4%) 

20 

(42.6%) 

47 

(100.0%) 

 Total 100 

(25.6%) 

186 

(47.7%) 

104 

(26.7%) 

390 

(100.0%) 

 

Average income =11,678.46, minimum =600, Maximum = 100,000 

 

 

*An average Thailand’s household income 2017 was 26,946 Baht per month (National 

statistical office, 2018) 
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Household income 

The results presented in table 21 show that, HVs with higher income were likely to have 

better knowledge levels than those with lower income. Nearly half (n=20, 42.6%) of the HVs 

with income that was greater than the average Thai household (≥26, 946 Baht) recorded high 

knowledge levels, while only 24.5% (n=84) of those with household income less than 26, 

946 Baht demonstrated high knowledge levels. 

Table 22 Description of the knowledge levels of the health volunteers classified 

according to working area (n=390) 

 

 

Variable 

 

 

Responses 

 

Knowledge levels 
 

 

 

Total 

Low 

knowledge 

 

Moderate 

knowledge 

High 

knowledge 

Area of 

working 

Inner City area 34 

(27.2%) 

58 

(46.4%) 

33 

(26.4%) 

125 

(100.0%) 

Urban Fringe 

area 

29 

(29.3%) 

52 

(52.5%) 

18 

(18.2%) 

99 

(100.0%) 

Suburban area 37 

(22.3%) 

76 

(45.8%) 

53 

(31.9%) 

166 

(100.0%) 

 Total 100 

(25.6%) 

186 

(47.7%) 

104 

(26.7%) 

390 

(100.0%) 

 

Area of working 

HVs living in Suburban areas tended to have higher knowledge levels compared with the 

HVs working in other areas. 31.9% (n=53) of those HVs working in Suburban areas recorded 

high knowledge levels (Table 22).  

The health volunteers’ knowledge levels regarding diabetes. 

According to the number and the percentage of health volunteers classified by their 

knowledge levels (Table 14), only a quarter of the sample possessed high knowledge levels 

(26.7% (104), while three quarters recorded either poor or moderate knowledge levels 
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((25.6% (100) and 47.7% (186), respectively). A mean score of 25.80 was recorded for the 

total sample. The lowest was 14. and the highest score was 34  

Knowledge levels were higher among females, married, unemployed, younger age, higher 

education levels and those with household income greater than the average national 

household income. In addition, knowledge was greater in HVs working in suburban areas. 

However, those with less work experience were more likely to have high knowledge than 

other groups. In reality many of the variables are likely to be inter-dependent with higher 

educational levels, suburban working and household income providing one example.  

Table 23 The number and the percentage of health volunteers who chose the correct 

answer broken down by individual questions (n=390) 

Item Question The number of 

people who chose 

the correct answer 

(N=390) 

The number of 

people who chose 

the incorrect 

answer (N=390) 

1 Insulin is produced by the kidneys. 

 

159 

(40.77%) 

231 

(59.23%) 

2 Injectable insulin is only essential 

in the treatment of insulin-

dependent diabetes. 

229 

(58.72%) 

161  

(41.28%) 

3 Short-acting insulin begins to work 

60 minutes after injection. 

127 

(32.56%) 

 

263 

(67.44%) 

4 Normal fasting blood sugar is 

between 70-100 mg/dl. 

229 

(58.72%) 

 

161  

(41.28%) 



 
 

169 
 

Item Question The number of 

people who chose 

the correct answer 

(N=390) 

The number of 

people who chose 

the incorrect 

answer (N=390) 

5 LDL cholesterol is known as 

‘good’ cholesterol. 

111 

(28.46%) 

279  

(71.54%) 

6 Diabetic patients should keep their 

blood pressure below 140/90 

mmHg. 

279 

(71.54%) 

 

111  

(28.46%) 

7 Blood sugar levels between 70-125 

mg/dL is a life-threatening 

emergency. 

244 

(62.56%) 

 

146  

(37.44%) 

8 Diabetics are at an increased risk 

of developing heart disease. 

351 

(90%) 

 

39  

(10%) 

9 Diabetics are at an increased risk 

of developing foot complications. 

367 

(94.10%) 

 

23  

(5.90%) 

10 Urine testing is the best method for 

home glucose testing. 

165 

(42.31%) 

 

225 

(57.69%) 

11 Diabetics are at an increased risk 

of developing kidney failure. 

333 

(85.38%) 

 

57  

(14.62%) 
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Item Question The number of 

people who chose 

the correct answer 

(N=390) 

The number of 

people who chose 

the incorrect 

answer (N=390) 

12 If a diabetic patient forgets to take 

their diabetes medication in the 

morning, they should take a double 

dose in the evening. 

349 

(89.49%) 

 

41  

(10.51%) 

13 Diabetics are at an increased risk 

of developing retinopathy. 

382 

(97.95%) 

 

 8  

(2.05%) 

14 Diabetic patients can discontinue 

their diabetes medication when 

they feel their condition has 

improved.  

294 

(75.38%) 

 

96  

(24.62%) 

15 Drinking alcohol enhances the 

effect of diabetes medication. 

154 

(39.49%) 

 

236  

(60.51%) 

16 Diabetics can share their diabetes 

drugs with other diabetic patients.  

354 

(90.77%) 

 

36  

(9.23%) 

17 Diabetics are NOT at an increased 

risk of developing kidney failure. 

260 

(66.67%) 

 

130  

(33.33%) 
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Item Question The number of 

people who chose 

the correct answer 

(N=390) 

The number of 

people who chose 

the incorrect 

answer (N=390) 

18 Diabetic patients should be 

encouraged to check their feet for 

abnormalities. 

343 

(87.95%) 

 

47  

(12.05%) 

19 The presence of infection can 

cause an increase in blood sugar 

levels. 

275 

(70.51%) 

 

115  

(29.49%) 

20 Normal fasting blood sugar is 

between 126 -250 mg/dl. 

243 

(62.31%) 

 

147 

(37.69%) 

21 When diabetics are ill, they should 

test their blood glucose more often.  

344 

(88.21%) 

 

46  

(11.79%) 

22 Diabetic patients should keep their 

blood pressure above140/90 

mmHg. 

252 

(64.62%) 

 

138  

(35.38%) 

23 Diabetics are NOT at an increased 

risk of developing heart disease. 

297 

(76.15%) 

 

93  

(23.85%) 

24 Drinking sweetened drinks 

increases blood sugar levels.  

252 

(64.62%) 

 

138  

(35.38%) 
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Item Question The number of 

people who chose 

the correct answer 

(N=390) 

The number of 

people who chose 

the incorrect 

answer (N=390) 

25 Diabetics are NOT at an increased 

risk of developing foot 

complications. 

314 

(80.51%) 

 

76  

(19.49%) 

26 Insulin is produced by the 

pancreas. 

277 

(71.03%) 

 

113 

(28.97%) 

27 The presence of infection can 

cause a reduction in blood sugar 

levels.  

246 

(63.08%) 

 

144  

(36.92%) 

28 HDL cholesterol is known as 

‘good’ cholesterol 

212 

(54.36%) 

 

178  

(45.64%) 

29 Finger-prick blood testing is the 

best method for home glucose 

testing. 

348 

(89.23%) 

 

42 

(10.77%) 

30 Diabetics are NOT at an increased 

risk of developing retinopathy. 

303 

(77.69%) 

 

87  

(22.31%) 

31 Diabetics CANNOT share their 

diabetes drugs with other diabetic 

patients. 

294 

(75.38%) 

 

96  

(24.62%) 
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Item Question The number of 

people who chose 

the correct answer 

(N=390) 

The number of 

people who chose 

the incorrect 

answer (N=390) 

32 Drinking sweetened drinks does 

NOT increase blood sugar. 

285 

(73.08%) 

 

105 

 (26.92%) 

33 Diabetic patients must NEVER 

discontinue their diabetes 

medication without discussing it 

with a doctor. 

340 

(87.18%) 

 

50  

(12.82%) 

34 Diabetics should exercise for a 

maximum of 20-30 minutes per 

session, 3 days a week. 

41 

(10.51%) 

 

349  

(89.49%) 

35 Diabetic patients should be 

discouraged from checking their 

feet for abnormalities.  

255 

(65.38%) 

 

135  

(34.62%) 

36 Short-acting insulin begins to work 

15-30 minutes after injection. 

265 

(67.95%) 

 

125 

(32.05%) 

37 When diabetics are ill, they do 

NOT need to test their blood 

glucose more often. 

300  

(76.92%) 

 

90 

(23.08%) 
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Table 23 highlights that the three highest scores (highlighted in green) were item 13 

“Diabetics are at an increased risk of developing retinopathy” 97.95% (382), item 9 

“Diabetics are at an increased risk of developing foot complications” 94.10% (367) and item 

16 “Diabetics can share their diabetes drugs with other diabetic patients” 90.77% (354) 

The three lowest scores (highlighted in yellow) were item 34 “Diabetics should exercise for 

a maximum of 20-30 minutes per session, 3 days a week” 10.51% (41), item 5 “LDL 

cholesterol is known as ‘good’ cholesterol” 28.46% (111) and item 3 “Short-acting insulin 

begins to work 60 minutes after injection” 32.56% (127). 

7.8 Discussion 

This study is the first of its kind to assess HV’s knowledge of diabetes. The findings here 

show that the HVs had insufficient knowledge about many core aspects of diabetes. Almost 

half (47.7%) of the HVs had an overall moderate knowledge level, only 26.7 % of all HVs 

had a high level of knowledge about diabetes. This finding is in keeping with those studies 

that have previously assessed the knowledge levels of both qualified healthcare professionals 

(Rubin et al., 2007; Van Zyl and Rheeder, 2008; Cheekati et al., 2009; Jansink et al., 2010; 

Livingston and Dunning, 2010; Peimani et al., 2010; Park et al., 2011; Shiu and Wong, 2011; 

Ahmed et al., 2012; Olsen et al., 2012; Wellard et al., 2013; Oyetunde and Famakinwa, 2014; 

Yacoub et al., 2014; Beliard et al., 2016) and patients (Upadhyay et al., 2008; Al-Adsani et 

al., 2009; Shah et al., 2009; Ardeňa et al., 2010; Al-Qazaz et al., 2011; Kheir et al., 2011; 

Odili et al., 2011; Al-Sarihin et al., 2012; Al-Maskari et al., 2013; Hu et al., 2013, Fatema et 

al., 2017; Zowgar et al., 2018) but is contrary to others (Mutea and Baker, 2008; Unadike 

and Etukumana, 2010; Khan et al., 2011, Almalki et al., 2018, Yalamala and Suh, 2018).    

In a study by Bagweneza et al (2019) the majority of nurses had very poor knowledge about 

diabetic care all scoring <45% (using Bloom’s taxonomy (Bloom et al., 1971)). The reasons 
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for these poor knowledge levels amongst the nurses were not clearly reported. However, the 

study was limited by both sample size (51 nurses) and sites (one hospital).  

Another study conducted in Sri Lanka by Kumarasinghe et al (2018) reported similar 

findings. The author performed a cross-sectional study to assess diabetic wound care 

knowledge amongst 147 nurses by using a newly developed questionnaire with the findings 

illustrating that over half of the participants possessed good knowledge levels. However, this 

study classified the knowledge levels of Sri Lankan nurses according to the McDonald’s 

standard learning outcome criteria (McDonald,2002); knowledge score ≥ mean was “good 

knowledge,” while knowledge score <mean was “poor knowledge” (Kumarasinghe, 2018). 

Consequently, the knowledge levels were norm rather than criterion referenced and may not 

be directly comparable to the present study due to the difference in classification criteria of 

knowledge level, the contents in the questionnaire and the difference in population. 

Furthermore, the results of the study cannot be used to generalise the finding to all                  

Sri Lankan nurses as the study was undertaken only in one province. 

When looking at the HVs knowledge of diabetes in term of different characteristics, the 

current study also found that females were more likely to have higher knowledge than males. 

People age between 20-40 years had higher knowledge than other age groups. Married HVs 

are likely to have better knowledge than those who were single or other marital status. HVs 

with higher educational levels were more knowledgeable than those with lower levels of 

education. In addition, the high knowledge group were likely to have less working 

experience, unemployed and had household income greater than the national average. 

Furthermore, HVs working in Suburban areas were more likely to be more knowledgeable 

than other areas. 
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Employment status 

HVs who were unemployed were likely to have higher scores than those in employment. 

Time constraints may explain these findings, as in Thailand, Health Volunteering is by 

definition not a full-time job. Nearly half of the respondents of this study are employed and 

working more than one job (not only a HV’s role). However, to function in their role as          

a HV, they are required to attend essential training classes provided by the health centre and 

other healthcare organisations. Based on employment status, the unemployed may well 

organise their time to join the classes, and have plenty of time for seeking information about 

diabetes from numerous resources while those who are employed (have a full-time job) may 

struggle with time management if the HV’s meetings were set on the same day as their full-

time job. As a result, the employed may miss classes and information, including diabetes. 

This finding is supported by recent studies in the Netherlands (Van Ingen and Dekker, 2011; 

Van Ingen and Wilson, 2017). These studies indicated that unemployed people are likely to 

dedicate more hours to volunteering than full-time workers as they have extra free time. 

Those in employment spend fewer hours volunteering than those who have retired 

(Erlinghagen, 2010; McNamara and Gonzales, 2011; Principi et al., 2012; Sherman and 

Shavit, 2012; Van den Bogaard et al., 2014).  

Employed people dedicate less time to volunteering, especially women. Rafnsdóttir and 

Heijstra (2013) highlighted that woman struggled balancing their work and family 

responsibilities. They viewed their daily life as “too little time and too many tasks.” 

Attending regular diabetes training has been shown (Hu et al., 2013; Jasper et al., 2014; Zhou 

et al., 2020). Zhou et al (2020) to improve participants knowledge of diabetes. However, 

whilst the educational classes provided a source of information, Cantaro et al (2016) found 

that people gained knowledge from several sources, including the internet, radio, 

newspapers, television, dietitians, educational materials, and other patients.  Although we 
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found that the unemployed tended to have higher scores about diabetes, this was not 

supported by Ardeňa et al (2010) who found that respondents who have jobs were likely to 

have higher scores on diabetes than those without jobs. Whilst we have posited that time 

available to study could impact the knowledge levels, it is equally feasible that those with 

jobs possess higher educational ability. Unemployed HVs may have more motivation to 

work in the community due to a loss of social interaction. a feeling of unimportance and the 

financial benefit.  Payment was noted as important for community workers in previous 

studies (Schneider et al., 2008; Shankar et al., 2009; Mpembeni et al., 2015). Although the 

HVs gain few benefits when compared with the cost of living, as mentioned in chapter 2, the 

HVs obtained compensation and the opportunity to access healthcare resources. In addition, 

the unemployed may lose social connections. Being a  HV may facilitate these people to stay 

connected, as they met community members and worked with multidisciplinary healthcare 

professionals. Furthermore, the unemployed may feel more important when functioning as 

a HV as they are involved in many community projects, they were assigned to take care of 

people in the community and have a connection with senior healthcare professionals. 

Moreover, being a community change agent may enhance the HVs self-value. These were 

supported by previous studies mentioned in chapter 2, there were several factors making 

community workers more active in their role including job satisfaction, meeting new friends, 

a desire to help people and sufficient supervision (Low et al., 2007; Rahman et al., 2010; 

Greenspan et al., 2013).  

However, we cannot say conclusively why the unemployed HVs had a higher score. This 

should be explored further in a qualitative study. Based on the information above, a lack of 

knowledge amongst the HVs with full-time jobs should be highlighted. The training creator 

should organise flexible training times and stay connected with those HVs who are 
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employed, to ensure that they understand and stay updated on the lessons regularly. 

Motivation and incentive should be highlighted as well. 

Age 

In this study the younger respondents tended to have a higher knowledge of diabetes,                

a finding similar to previous studies (Al-Adsani et al., 2009; Ardeňa et al., 2010; Al-Qazaz 

et al., 2011; Arora et al., 2011; Feleke et al., 2013; Jasper et al., 2014; Shrestha et al., 2015; 

Zowgar et al., 2018). Zowgar et al (2018) conducted a study in Saudi Arabia and found that 

the younger respondents were likely to have a better score on a diabetic knowledge test.  One 

potential explanation for having poor knowledge in older age was a decline in cognitive 

function and memory impairment (Burke and Barnes, 2010; Grady, 2012; Bartsch and 

Wulff, 2015; Gray and Barnes, 2015), when scrutinising, more than half of the HVs in this 

study were over 60 years. Age-related cognitive function and memory impairment may be 

responsible for the poor knowledge amongst older age HVs.  This idea is supported by 

Ardeňa et al (2010), who stated that older people were likely to have a lower overall diabetic 

knowledge score due to unavailability of sources of information and the reduction in physical 

functions such as cognitive decline and impaired hearing. In addition, the hippocampus 

which is associated with learning and memory was mentioned in previous studies (O’Shea 

et al., 2016; Assonov and Bozhuk, 2017; Bettio et al., 2017) as being affected by aging in 

humans (Burke and Barnes, 2010; Penner et al., 2010; Grady, 2012; Benayoun et al., 2015; 

Bartsch and Wulff, 2015; Gray and Barnes, 2015; Delgado-Morales et al., 2017; Katsimpardi 

and Lledo, 2018). Although several studies have shown that cognitive and memory decline 

when people become older, there were several strategies such as calorie restriction, 

engagement in educational and occupational activities, physical exercise and taking 
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medication that can be used to prevent or slow down age-related cognitive decline (Dahan 

et al., 2020).  

A study by Fatema et al (2017) reported that participants aged less than 50 years old were 

likely to have higher knowledge than other age groups over 50 years. The use of differing 

survey tools, the difference in participants’ characteristics, and the way to categorise the 

variable, may cause the differences in study findings.  

Although it was unclear why younger age participants possessed better knowledge than older 

HVs, being older may influence the physical and cognitive function. The findings point 

highlight the need to consider age when creating material and choosing teaching methods. 

An assessment should also be performed to assess the HVs current knowledge levels. 

Educational levels 

HVs who have higher education levels tend to have greater knowledge than those with lower 

educational level. These findings are supported by the results of previous studies using 

different participants and assessment tools (Al-Adsani  et al., 2009; Marks et al., 2010; Al-

Qazaz et al., 2011; Okuyan et al., 2012; Alkatheri and Albekairy, 2013; Feleke et al., 2013; 

Jasper  et al., 2014; Mohammed et al., 2015; Shrestha et al., 2015; Poulimeneas et al., 2016; 

Fatema et al., 2017; Zowgar et al., 2018; Asmelash et al., 2019). The finding is also 

consistent with a study of nurses with a bachelor's degree in nursing by Amsalu and 

colleagues (2021) who reported better knowledge levels compared to nurses with a diploma 

in nursing. One possible explanation was that nurses who had a bachelor's degree in nursing 

were equipped with the professional knowledge they have learned and improved their 

knowledge of older adult care (Amsalu et al., 2021). Another study in Bangladesh by Islam 

et al (2015) stated that good knowledge of diabetes was higher among those type 2 diabetics 

with higher education, however the author classified the educational level into only four 
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groups including no education, primary education, secondary education and high secondary 

education, while in this study the researcher divided the educational level into five levels 

namely grade school, high school, vocational certificate, high vocational certificate, 

undergraduate and postgraduate, hence it may affect the findings.  

However, one study (Odili et al., 2011) found that Nigerian diabetic patients who had no 

formal education had the highest diabetes knowledge scores when compared with those with 

higher educational levels. However, the respondents may have acquired self-care knowledge 

and experience over several years managing their own diabetes. Current study findings 

contrast with the study by Odili et al (2011), as the Nigerian with diabetes who had no formal 

education had the highest knowledge score about diabetes when compared with other people 

who have higher educational levels, the author stated that the results may be caused by their 

experiences and disciplines in diabetes self-care. 

Our findings provide no explanation for this difference as this will be explored in the second 

phase of the thesis but we hypothesise that those with greater educational attainment may 

possess a greater existing knowledge of diabetes. In Constructivism learning theory, the 

learner constructs their knowledge by interacting with the environment, then adjusts their 

mental structure based on existing knowledge (Kay and Kibble, 2016), meaning that the 

learner develops and constructs their knowledge based on their individual experience and 

prior understanding (Alanazi, 2016).  

 In addition, having high educational levels may increase the HV’s desire to learn about 

diabetes. Their previous experiences and access to education may facilitate access to a whole 

array of resources such as international resources thus not limiting their reading only to Thai 

literature. These findings were supported by Irdianto and Putra (2016), who performed            

a study to examine the influence of education as well as economic background on the 
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participant’s motivation and study results in Indonesia. They found that people with higher 

education levels motivate themselves to learn and get to know more about what they have 

learned. They actualise themselves by following the training to reach the maximum outcome, 

to study and develop skills by using the available opportunity via non-formal education 

which provides several kinds of vocational training. Irdianto and Putra (2016) also found 

that educational background influenced the participants' study results. The participants with 

higher education levels had more study experience, skills and knowledge than those with 

lower educational backgrounds. They also had more confidence in completing the training 

tasks, while those with lower educational levels had insufficient basic knowledge which 

influenced their learning outcome. Fatema et al (2017) reported that participants with and 

without diabetes who had higher education levels may be likely to have higher knowledge 

about diabetes than those with lower education levels. 

Although we cannot draw a conclusion based on this finding, the possible explanation based 

on evidence from previous studies and literature, suggests that the HVs with a high 

educational background may be equipped by their formal educational knowledge and 

improve their knowledge about diabetes. In addition, motivation to learn may influence the 

knowledge of the HVs. The findings highlight existing knowledge acquired via formal 

education and the need for enhanced education amongst those who have a low educational 

background. 

Gender 

In this study, female HVs were more likely to record better knowledge of diabetes than male 

respondents. Therefore, we can assume that female HVs may provide better advice on 

diabetes for patients. The findings seem positive, as almost all HVs (approximately 80%) in 

this study were female. These findings are consistent with previous studies conducted in 
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different populations that reported that females were more likely to achieve better scores 

regarding diabetes (Al-Mahrooqi et al., 2013; Demaio et al., 2013; Dos Santos et al., 2014; 

Kumar et al., 2017). A cross-sectional study by Dos Santos and colleagues (2014), collecting 

data from 178 Brazilian adults, reported that women were likely to achieve better scores 

regarding diabetes than men. This may also be partly explained by the care giving role that 

many females adopt (Green, 1990; Anderson et al., 1993; Eknithiset et al., 2018).  A study 

by Eknithiset et al (2018) stated that Thai females with diabetes were better able to regulate 

their blood sugar and had better access to knowledge about diabetes care when compared 

with males. 

The findings contrast with the previous studies that were carried out in patient groups 

(Mohammed et al., 2015; Obirikorang et al., 2016; Shahzad et al., 2018). Shahzad et al 

(2018) found that there was no major difference in basic diabetes knowledge amongst male 

and female diabetic patients. However, men were likely to have greater knowledge about the 

harms of smoking in diabetic patients. The possible explanation was that smoking was 

uncommon in Pakistani women. Additionally, Obirikorang et al (2016), who studied diabetic 

patients in Ghana found that more men had knowledge about diabetic complications when 

compared with women. There was a gap about the knowledge between gender, as males 

performed better on the knowledge test than females in both diabetic and non-diabetic 

patients (Fatema et al., 2017). The use of differing survey tools, the difference in 

participants’ characteristics, and the way to categorise the variable, may cause the difference 

in study findings. In addition, Islam et al (2015) found that males were more likely to have 

higher knowledge than females, the difference in participant and knowledge test mentioned 

previously may cause the difference in the findings. 
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One explanation for this increased level of knowledge in the female HV population in 

Thailand is prior understanding and experience. Once again, we draw upon the principles of 

constructivism learning theory. Here the learner develops and constructs their knowledge 

based on their individual experience and prior knowledge (Alanazi, 2016). According to 

previous studies, older people often require family members to provide care support at home 

(Etters et al., 2008; Papastavrou et al., 2009). Many of the informal care givers are women 

(Prince, 2009; Akpınar et al., 2011; Del-Pino-Casado et al., 2012; Tang et al., 2013; Scerri, 

2014). Although men can also adopt a role as caregiver, the role is predominantly undertaken 

by women (Bookman and Kimbrel, 2011; Scerri, 2014; Chappell et al., 2015). In Thailand, 

a combination of cultural and religious tradition serves as the basis for the care giving role 

being undertaken mostly by females (Arpanantikul, 2018). This female dominated role is 

influenced by sociocultural construction and religious beliefs which have been conveyed to 

younger generations (Arpanantikul, 2018). Thai women are prepared to become the family 

caregiver from a young age and they are therefore expected to leave their paid job to care 

for a family member if they become unwell. Based on the Buddhist belief, women believe 

that caring for their family member was a good thing and they will be rewarded in return 

(Arpanantikul, 2018). The Wannasiri (2016), study in Thailand illustrated the role of the 

wife in diabetes care in that the wife supervised the husband’s diet and reminded him to take 

his drugs regularly. Whilst both parties managed their diabetes, the wife was more likely to 

closely manage her diabetes, and have greater glucose control (Wannasiri, 2016). Koipuram 

et al (2020), conducted a study with South Asian caregivers who had parents diagnosed with 

diabetes and noted the difference in task-related caregiving roles between females and males 

which as has been stated previously may influence diabetes knowledge. Females deal with 

tasks that require greater knowledge regarding the disease process and treatment than males. 

Females performed many tasks including meal preparation, insulin administration as well as 
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diabetes complication management. While males took responsibility for driving their parents 

following diabetes appointments and financial management. However, the findings were not 

further explored due to the limitation of participants' data. 

Cultural norms and family roles as the main family caregiver may influence the knowledge 

of diabetes in Thai females. Although the number of male HVs in Thailand is small when 

compared with females, male HVs are important as well, because all HVs were assigned to 

take care of people in the community. Therefore, education should be highlighted in Male 

HVs to enhance diabetes knowledge and diabetes management in the community. 

Marital status 

Married HVs recorded greater knowledge of diabetes compared with other marital groups. 

This aligns with evidence of other studies which stated that knowledge about diabetes is 

good amongst people who are married (Islam et al., 2015; Mohammed et al., 2015; Shrestha 

et al., 2015). Mohammed et al’s (2015) study found that married Bangladeshi diabetic 

patients were likely to have greater knowledge of diabetes compared with those who were 

single. Conversely, Obirikorang et al (2016) found that those who were single tended to have 

greater knowledge of diabetic complications than those who were married. While Shrestha 

et al (2015) found that marital status was one factor associated with Nepalese diabetic 

knowledge, and married participants were more likely to have a higher score on the diabetic 

test than widowed, the numbers of widowed participants was very small (N=4), and the 

marital status was divided into only two classes: married and widowed, possibly influencing 

the study results. The study by Pal et al (2020) stated that married people were likely to have 

higher knowledge levels because they gained additional knowledge from spouses. However, 

Pal’s study cannot be compared with this study due to the difference in participants and the 

assessment tool which was focussed on Covid 19 knowledge) rather than diabetes. 
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As evidenced above, it was not universal that being married equated with having better 

knowledge. However, previous studies draw a potential explanation that married 

respondents gain knowledge from their spouse. It is still unclear why married HVs in the 

present study achieved a higher knowledge score and therefore we will explore this in more 

detail during the forthcoming qualitative part of the study.  

Working experiences 

HVs with less time-served recorded a higher knowledge level than those with more 

experience in the role. Our findings are not aligned with several studies performed in other 

groups, as these studies stated that less experienced healthcare staff were likely to have less 

knowledge (Engström and Fagerberg, 2011; Elebiary and Hend Elshenewy, 2018; Amsalu 

et al., 2021). The reasons for having high knowledge among those with higher levels of 

experience may come from the opportunity to access up-to-date information via observation 

and practice (Argaw et al., 2019). In addition, the findings also contrast with the experiential 

learning theory, as this theory believes that knowledge is created via the transformation of 

experiences (Kolb, 1984, p. 38). So based on this theory, we can assume that those who have 

more experience with working tasks may have more knowledge because they gain more 

practical contact with and observation of evidence about diabetes care in the community than 

those who have less experience.  

However, knowledge is not solely gained from experience, the HVs may learn via other 

methods. The HVs may acquire knowledge via attending the diabetes training as mentioned 

in the previous chapter. In addition, although the HVs have worked for several years, the 

role is multifaceted and therefore it does not mean that they have more experience of 

managing diabetic patients. Again, the HV in Thailand is not required for a 5-day week.  

Instead, they work at least one day a week, or four days per month undertaking the assigned 
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activities with multiple duties. They were assigned to take care of  10-15 local households, 

with potential less chance of contacting the diabetic patients. Therefore, experience may not 

be the key factor in gaining knowledge about diabetes amongst the HVs. 

It is important to recognise that new HVs possessed high levels of motivation whereas the 

motivation levels of HVs who had worked for several years were reduced. As mentioned in 

chapter 2 the HVs receive compensation of around 22 pounds a month if they work at least 

one day a week, or four days per month. This was a fixed cost and all HVs receive the same 

amount. Even if the HVs work for several years, they get the same compensation as the new 

workers. Although all HVs obtained the same compensation, they had additional benefits 

when admitted to the hospital which were slightly different and varied with the year of 

experience. The HVs with experience of 10 years and over get free access to the private 

room and free food when admitted to the public hospital, while the HVs who work less than 

10 years get 50 % discounts for the room and food cost (full details can be viewed in chapter 

2). All HVs gain the same amount of payment from the government, therefore it means 

experience doesn’t matter for gaining benefits of working as the HVs. It differs from other 

paid jobs as the employee with more experience should get better profits than those with less 

experience. Although there were some different benefits among those with an experience of 

more than 10 years and less than 10 years, e.g free admission to a private room in the public 

hospital. It may be inadequate for maintaining motivation to engage or work as a HV. The 

lack of consistency of benefits once HVs work for many years (stop at 10 years). Therefore, 

the new HVs will have short time motivation to engage in the activities until they reach the 

full package benefits and then their motivation has declined as they will not gain anymore. 

Motivation was also considered important for work in a study by Szabo and colleagues 

(2020) who determined that demotivation amongst the medical staff was influenced by both 

monetary and nonmonetary incentives. The main motivation was reward, income, training 
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and recognition in the workplace from supervisors and colleagues. While discouraging 

factors included low pay and unsatisfied working conditions. The HVs in this current study 

received the same payment regardless of experience which may demotivate the HVs from 

learning or engaging in their role, especially those who have served for over 10 years. More 

specifically, once the HVs work for longer than 10 years, they earn the same compensation 

and benefits as those with less experience. This explanation was not drawn without the 

evidence from the findings. According to the data in table 19, the HVs in this study who had 

worked in the role for 1-5, and 6-10 years had better knowledge scores than their peers who 

had worked for more than 10 years. However, we cannot say that this relates to motivation. 

Motivation may deteriorate over time, as the new HVs may be excited and be willing to learn 

the new tasks and adjust to the new organisation, however, they may lose their motivation 

over future years. This idea is supported by Grusec and Hastings (2014), who pointed out 

that new employees are information and feedback seekers Besides attending the formal and 

informal training related to essential tools and job tasks, newcomers were more likely to 

engage and collect information about their work role and environment from their supervisors 

and colleagues. In addition, supervisor and co-worker feedback can help the newcomer 

reduce uncertainty regarding their new role. 

Although we cannot find a clear explanation why the HVs with less experience have a higher 

score on diabetes tests than those with longer time-served we feel it is important to 

acknowledge the difference between experience of delivering the same care and time within 

a role. We believe that this should be explored in more detail.  

Household income 

HVs with household income greater than the national average had higher knowledge levels 

compared with those whose household income was below the mean. The findings align with 



 
 

188 
 

the results of Fatema et al (2017)’s study where participants who had high monthly family 

income had a better knowledge score than those with lower family monthly income. This 

finding is a serious concern for our patients, a large portion of the HVs (around 87%) in our 

study had family income below the average national household income. Thus, incentives 

and benefits should be offered for the HVs who attend the training regularly to make the role 

more attractive.  

Area of work 

The study found that HVs living in Suburban areas have a higher diabetes knowledge when 

compared with their peers living in other areas. Fatema et al (2017), noted that city dwellers 

tended to have a greater understanding of diabetes compared to countryside residents. Our 

findings contradict Fatema and colleagues (2017) but without greater exploration it is 

difficult to understand why this might be the case. Those in suburban areas may have reduced 

access to the internet, the job market and family income. A study in India by Pal et al (2020) 

reported that people living in urban areas were more likely to access awareness campaigns 

via social or print media, so they were likely to have higher knowledge score than those 

living in remote.  

However, direct comparisons with other studies are problematic with other studies focussing 

on rural and urban settlements whereas this study divided areas into the Inner City, Urban 

Fringe and Suburban areas. Furthermore, this study was mainly conducted in only one 

province in the capital city of Thailand, the density of humans, structure, resources, 

employment and education in the Inner-City area, Urban Fringe area and Suburban area may 

not be radically different areas. However, living in close knit communities people may be 

more likely to adopt the caring role and may therefore have generated knowledge from 
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experiential learning. The second phase of the study will provide greater insight into this 

difference.  

Adequate knowledge 

The participants in this study were more knowledgeable about the complications of diabetes 

compared to other topics. This is unsurprising given the dominance of diabetic complications 

in several diabetic guidelines including Thai and international guidelines.  Furthermore, as 

diabetic complications are mostly displayed in diabetic patients with poor glycaemic control, 

the HVs may have experience of caring for these patients in the community. However, this 

suggests that rather than being pro-active the HVs are focusing on managing complications 

rather than overall well-being. A greater understanding of the local agenda is needed to 

explain this approach. 

HVs are lay people receiving training from healthcare professionals to work in the 

community. Although Thai HVs work proactively, they were also responsible for referring 

the patients, especially those with serious conditions to access higher level healthcare 

facilities. The finding indicates that the HVs are able to recognise and detect the diabetes 

complications. Early detection can prevent the forthcoming serious complications and 

reduce the mortality rate (Herman et al., 2015; ADA, 2019). Consequently, the patients who 

develop the complication will be referred to see an expert and allow timely treatment. 

When scrutinising the results of this current study more closely it was evident that whilst the 

majority of respondents achieved a moderate score for the questionnaire as a whole, their 

knowledge of the complications associated with diabetes was greater, meaning that their 

knowledge in other areas was significantly weaker. Such findings are in keeping with those 

of three previous studies that explored the diabetes knowledge levels of qualified health 

professionals (Ogbera et al., 2013; Kumarasinghe et al., 2018) and patients (Mashige et al., 
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2008) but are contrary to the results of others (Livingston and Dunning, 2010; Peimani et 

al., 2010; Unadike and Etukumana, 2010; Smide and Nygren, 2013) and also differ from 

those studies that studied patients (Shah et al., 2009; Kheir et al., 2011; Islam et al., 2015). 

It will therefore be essential to explore this in more detail during the qualitative phase of the 

study.  

Whilst Mashige et al (2008) reported that DM patients were knowledgeable about diabetic 

retinopathy complications they surveyed only 106 diabetic patients in two community health 

facilities and one eye clinic of an urban area in South Africa. The author does not 

demonstrate the sample size calculation; hence, it is difficult to determine the sample size 

required for the study. In addition, when considering diabetic complications Mashige (2008) 

focus was far too narrow, focussing solely on diabetic retinopathy failing to consider 

neuropathy, nephropathy, and cardiovascular disease. 

The findings of this study contrast with Livingston and Dunning’s (2010) cross-sectional 

study that employed a newly developed questionnaire, administered to 21 practice nurses 

(PNs) located in one health region in north-central Victoria, Australia. The results showed 

that the PNs had insufficient knowledge about diabetic complications except for diabetic 

retinopathy. Although the author developed a questionnaire specific for the PNs, only 

content and face validity were reported, the questionnaire’s reliability was absent, which 

may affect the findings of the study. As the study does not provide details about the sample 

size calculation, and all respondents of this study were female with limited response rate 

(33% response rate), it may not be appropriate and may not be representative of the PN 

population.  Similarly, Peimani et al (2010) undertook a cross-sectional study to assess 

knowledge, attitude and diabetes practice in 69 Iranian physicians, using questionnaires.  The 

results showed that only 29% of those participants had good knowledge about diabetes and 
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its complications. However, the study has a limitation that may affect the study findings, as 

the study does not provide details about the knowledge assessment tool. Although the final 

questionnaire was based on the expert’s comments, it does not report the questionnaire’s 

validity and reliability. As the diabetic complications item considered only neuropathy and 

nephropathy, it cannot justify the claims that those physicians had insufficient knowledge 

about other diabetic complications. As the study does not present the sample size required, 

69 physicians might not be representative of the physician population. 

Inadequate knowledge 

Whilst most of the participants in this study were able to demonstrate a high level of 

knowledge about the complications of diabetes, the results showed that they were less 

knowledgeable about the health promotion advice that they should be providing to diabetic 

patients. Their knowledge of exercise, blood glucose monitoring, cholesterol types and 

diabetes medications (especially insulin) was poor. These findings are aligned with those of 

a number of recent reports exploring the professional groups. (Rubin et al., 2007; Van Zyl 

and Rheeder, 2008; Jansink et al., 2010; Park et al., 2011; Ahmed et al., 2012; Oyetunde and 

Famakinwa, 2014; Bagweneza et al., 2019) but are also replicated in studies of patient groups 

(Al-Adsani et al., 2009; Ardeňa et al., 2010; Odili et al., 2011; Hu et al., 2013). It is therefore 

clear from both this study and previous works exploring patient and qualified staff that 

neither patients nor care providers possess sufficient knowledge to enable healthy behaviour 

change, which could be putting diabetes patients at risk (Wellard et al., 2013).  

The findings of the current study indicate that the HVs had inadequate knowledge regarding 

diabetes management. The HVs have been recognized as a key part of Thailand’s primary 

health care for several decades, they should be able to perform standard care for people in 

the community. The lack of knowledge amongst the healthcare providers may affect diabetes 
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management. The study findings indicate that the HVs had a lack of knowledge in many 

topics including basic information, however, the key findings recognized from this study are 

shown below. 

Exercise 

The current study indicated that the HVs had a lack of knowledge about the importance of 

exercise for diabetes management. This indicates that the HVs may not be well-equipped in 

terms of providing advice about exercise. The HVs may advise the patient to do regular 

exercise, however, they may not be able to provide specific advice about the amount of 

exercise. The HVs should have sufficient knowledge of this topic as it is included in the 

training course. Based on the findings, it was unclear why the HVs had a lack of knowledge 

about exercise.  

The findings are similar to a qualitative study by Jansink et al (2010) who undertook in-

depth interviews with 12 nurses in the Netherlands and found that they have a lack of 

knowledge about lifestyle counselling including physical activity and diet advice and that 

they perceived that dietary advice was the dietician’s task. Oyetunde and Famakinwa (2014) 

also reported that most nurses had poor knowledge of nutrition, exercise and glucose 

monitoring. Additional evidence is provided by a cross-sectional study by Bagweneza et al 

(2019), who assessed the knowledge of  nurses in Rwanda. The authors reported nurses 

possessed poor knowledge about blood glucose monitoring, physical activity, nutrition and 

medication in the majority of the participants. However, only 51 nurses were included from 

one hospital, hence it may not be generalized to other populations. 

When looking closely at studies conducted in diabetic patients, a cross-sectional study by 

Ardeňa et al (2010) provides some insight. They employed the American Association of 

Clinical Endocrinologist (AACE) Knowledge Evaluation Form to assess the knowledge of 
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156 type 2 diabetic patients. Ardeňa and colleagues (2010) found that patients in the 

Philippines had a lack of knowledge about exercise, diet, and self-monitoring.  Another study 

by Hu et al (2013), performed a cross-sectional study in older adults with type 2 diabetes in 

Beijing, China. The authors used the diabetes knowledge questionnaire developed by Garcia 

et al (2001) to assess the knowledge of 108 participants. More than 70% of the respondents 

answered incorrectly in the item about the effect of exercise on glycaemic control and 

diabetic drugs.  

Based on the findings, it is necessary to highlight the importance of exercise in the HVs 

education particular the maximum and minimum amount of exercise recommended.  

Insulin  

Despite insulin production being covered in their training, the respondents lacked a basic 

understanding of where insulin is produced. The HVs were lay people with no health 

professional background, around 70% of the HVs of this study were in high school and 

lower, therefore it may be considered difficult for them to link anatomy and physiology and 

the insulin production process. However, there was a diversity of educational backgrounds 

amongst the HVs and possessing such knowledge is key to diabetes support. The training 

creator should provide an overview of the related anatomy and link the insulin production 

process for the HVs. 

Insulin action time 

Despite this being included in several diabetic guidelines, the HVs were unaware of the 

action times of insulin. Whilst there are many types of injected insulins, it is the 

responsibility of the HV to be familiar with these different insulins and their usage as they 
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are responsible for supporting diabetic patients who are treated with these insulins in the 

community 

The findings align with a previous study by Ahmed et al (2012) who conducted a cross-

sectional study in 381 doctors and nurses in 5 tertiary hospitals in Karachi, Pakistan. Over 

half of the participants had a knowledge shortage about the peak action of regular insulin. 

This finding is similar to a study by Rubin et al (2007) conducted in America. Rubin et al 

(2007), developed a knowledge test to assess nurses and residents in surgery, internal 

medicine, and family practice in a cross-sectional study in Philadelphia. They found that 

amongst 163 participants, more than half were lacking in knowledge about the peak time of 

insulin.  

Van Zyl and Rheeder, (2008), conducted a cross-sectional study to assess the knowledge of 

diabetes inpatient management of both medical and nursing staff in South Africa, using the 

Diabetes Knowledge Questionnaire developed by O’Brien et al (2003). The questionnaire 

comprised 11 sections (six items per section), covering diabetes topics such as physiology, 

blood glucose monitoring, medications, hypoglycaemia, insulin use, hyperglycaemia, 

complications, diet, screening/ prevention, surgery, and a general section. The results 

showed that 115 health care providers (54 doctors and 61 nurses) have insufficient 

knowledge about medication, insulin and dietary management (with median score 1 out of 

6, 2 out of 6 and 3 out of 6, respectively). The study of Van Zyl and Rheeder used different 

assessment tools from this study and focused on only inpatient management, and did not 

demonstrate the sample size required for the study, these may affect the study results. 

Finally, a cross-sectional study by Al-Adsani et al (2009) performed on 5,114 type 2 diabetic 

patients in Kuwait using the Michigan diabetic knowledge test (Arabic version) also reported 

similar findings. 
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These studies collectively highlight that healthcare professionals and HVs are unaware of 

the action time of one of the main treatments for diabetes.  

The findings contrast with that of Yosef (2019), who studied type 1 diabetic patients in 

Ethiopia. Yosef (2019) found that participants had good knowledge levels in many aspects 

of insulin administration, the difference in findings may be influenced by the use of                   

a different assessment tool, the difference in study settings and the participants' 

characteristics. The HVs in this thesis were assessed on insulin action time, whereas this 

item was not included in Yosef’s study.  In addition, one study in Thailand by 

Supachaipanichpong et al (2018) found that diabetic patients increased their knowledge 

score and were likely to have a good understanding of medication use (x̄  =12.64 out of 15) 

following a medication education intervention which was delivered by health professionals. 

The knowledge assessment that Supachaipanichpong and colleagues used covered several 

aspects of medication use such as type, dose, time of medication as well as side effects and 

management of its side effects, however, the author did not detail questionnaire items.  

It may be assumed based on these findings that the HVs may be unable to advise the patients 

about the insulin and meal schedule due to the lack of knowledge about the insulin action 

time. Therefore, the trainer should highlight the importance of advising conventional 

injected insulin, action time and meal schedule in the training. Assessment is also needed to 

ensure the current knowledge of the HVs so that correct information is provided. In addition, 

once the training session ends, the information should be available for the HVs to access 

such as through aide memoirs, posters, mobile application and a training manual. Allowing 

the HVs the opportunity to consult the health professional to avoid confusion due to the 

diversity of insulin types is also crucial. Therefore, the training creator should demonstrate 

and keep updating the prescribed injected insulin that the patients use in the community via 
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case study discussion or training sessions, and allow the HVs to experience hands-on 

learning. 

Diabetic drugs and alcohol interaction 

The findings showed that the HVs lacked knowledge about the interaction between diabetic 

drugs and alcohol. The HVs should know about this topic as it was included in the training 

course, one possible explanation was the HVs did not develop deeper learning once they had 

taken part in the training, thus they may forget what they have learned. Lecture-based 

learning may cause superficial learning. Deep learning was driven by intrinsic motivation, 

the learner intends to understand the content and meaning (in-depth understanding of the 

concept) of what they study, while surface learning is rote learning and utilizes memorising 

techniques (Dolmans et al., 2016). A previous study by Mirghani and colleagues (2014) 

found that junior students are prone to adopt a superficial approach when compared to senior 

students. The explanation for the difference in the Mirghani’ study was the type of teaching. 

Students who mainly learned via lecture adopted a more superficial approach when 

compared with the seniors who were mainly taught through a problem-based learning 

approach. The idea that problem-based learning enhanced deeper learning was also reported 

in a review of deep and surface learning in problem-based learning by Dolmans and 

colleague (2016), the author stated that PBL enhances deep learning as it increases the 

student’s learning and intrinsic motivation, but PBL did not have an effect on surface 

learning.  Based on the evidence above and being aware that the HVs were mainly trained 

about diabetes using lecture then it is reasonable to assume that they may adopt superficial 

learning or rote learning. Moreover learning is externally driven and mainly involves 

memory (Mirghani et al, 2014). Therefore, if the HVs are not interested in the topic, they 

may forget what they learned, once the training ends. More research needs to be completed 

in this area.  
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When reviewing the Thai and international guidelines, there is little emphasis on this area of 

care despite the risks involved. Such a lack of visibility could be placing patients at risk. 

Further evidence can be seen below. 

According to the Thailand Clinical Practice Guideline for Diabetes 2017, diabetic patients 

are advised to quit or limit their alcohol intake (women can have 1 drink per day while men 

can have 2 drinks per day, in line with the recommended amount by ADA). In addition, this 

guideline also recommends that patients should not drink alcohol on an empty stomach as it 

may cause hypoglycaemia and they should not consume carbohydrates while drinking 

alcohol, as it may increase blood sugar levels.  However, this Thai guideline does not provide 

information about the interaction between drugs and alcohol.  Whereas the information about 

the interaction of diabetic drugs with alcohol was included in the ADA recommendation 

(ADA, 2014; ADA, 2019) and other recent studies (Gotardelo et al., 2015; Sharma et al., 

2015). People with diabetes should drink alcohol with caution and follow the guidelines, 

especially those who are treated with injected insulin and oral medication such as 

sulfonylureas and meglitinides as they reduce blood sugar levels (ADA, 2014). Sharma et al 

(2015) who reviewed drug-drug and drug-food interaction in diabetes, states that people 

living with diabetes should avoid consuming alcohol during diabetes treatment as it has 

negative effects on glycaemic control and causes hypoglycaemia. Likewise, Gotardelo et al 

(2015) conducted a study with an elderly population in Brazil and noted potential diabetic 

drugs-alcohol interactions (eg. Insulin, Metformin and Glibenclamide,) which were 

considered dangerous requiring urgent medical intervention.  

Being the healthcare provider, the HVs should recognise the interaction between glycaemic 

lowering drugs and alcohol. It is necessary to integrate the information about the interaction 

between drugs and alcohol into the monthly meeting. Assessment should be done regularly 
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to ensure that they reach optimal knowledge. In addition, it is necessary to highlight the 

HVs’ memory and motivation to learn which influences the learning outcome of the HVs. 

Although it was unclear why the HVs had suboptimal knowledge about the interaction 

between drugs and alcohol, this should be further explored.   

Cholesterol  

The HVs knowledge of LDL lipid profile was limited. These findings are in line with                

a previous study, as HDL and LDL are less recognized when compared with triglyceride and 

total cholesterol (TC) amongst Thais (Nantsupawat et al., 2019). In Thailand, the screening 

for lipid profile varies based on the persons type of health insurance and age, for example, 

cholesterol and triglyceride are only measured for those aged≥ 35 years who work for the 

government (the government employee). While the Thai Social Security Scheme measure 

TC and HDL-C for people aged >20. Whilst UHC covers a large portion of the Thai 

population it does not include screening for dyslipidemia in its package (Nantsupawat et al., 

2019). The patients must meet the doctor before deciding on further lab tests. 

Nevertheless, the HVs should know about this topic because of their regular use and its 

impact on diabetes complications. They should be familiar with HDL and Triglyceride as 

these items are included in the screening form for diabetes. The HVs use this form to screen 

people who are aged ≥ 35 years of age in the community which would suggest they are 

recording information without understanding its use or merit.  

Cholesterol management is included in several guidelines (IDF, 2012; Ministry of Health, 

Singapore, 2014; NICE, 2015; The Royal Australian College of General Practitioners, 2016; 

Diabetes Association of Thailand under the Patronage of Her Royal Highness Princess Maha 

Chakri Sirindhorn, 2017; Diabetes Canada Clinical Practice Guidelines Expert Committee, 

2018; ADA, 2019; Committee of Clinical Practice Guidelines, and Korean Diabetes 
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Association, 2019). However, it was unclear how many HVs had access to these guidelines 

due to the language barriers and capacity to access reliable health resources. Less than 30% 

of the HVs within this study received schooling beyond secondary school. The high 

proportion of HVs with low education levels and limited second language skills may have 

influenced the numbers of people accessing the health resource, which were often published 

in a foreign language. 

The findings reflect the lack of understanding about lipid profile amongst the HVs. The HVs 

may be unable to interpret the lab results and they may be unable to give proper advice such 

as dietary and exercise to patients. It is necessary to highlight these areas specifically before 

creating teaching material and assessing the HVs’ knowledge to enhance diabetes care in the 

community. 

Blood sugar monitoring 

The HVs in this study perceived that a urine test is the best method to test the sugar levels in 

diabetic patients. A urine test at home may not be an effective method to monitor blood sugar 

levels, as this method does not reflect the actual blood sugar level. Consequently, diabetic 

patients may not be able to keep their blood sugar in range, and the patient then may develop 

diabetic complications. The possible explanation for this issue is the lack of understanding 

of the blood sugar measurement methods and its limited use in some areas.  

Although home blood glucose monitoring is recommended in several diabetic guidelines, 

this is not always feasible and urine tests are used as a surrogate. Measuring sugar in the 

urine is convenient and the patient can do it at home (National Center for Biotechnology 

Information, 2020).  However, this approach is limited to the detection of high blood sugar 

levels. If diabetic patients have slightly high blood sugar, their body will not release sugar 

via urine (National Center for Biotechnology Information, 2020). In addition, urine testing 
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was not included in the Thailand Clinical Practice Guideline for Diabetes 2017, but refers 

only to SMBG and evaluation of the test results. 

The patient should be recommended to use the SMBG, as this method has been found in 

international studies to be beneficial for diabetic patients in helping them to achieve 

glycaemic control (Poolsup et al., 2009; Bunker and ADA, 2010; Chidum et al., 2011; 

Schnell et al., 2014). The natural approach here would be to suggest that HVs should provide 

SMBG education for their patients but as has been stated earlier the HVs in this study lacked 

the knowledge themselves and they would therefore be unable to undertake this role. 

Therefore, based on the findings, the HVs should be introduced to the type of blood sugar 

measurement, its benefits and the limitations of each method. Assessment should be also 

undertaken to ensure that the HVs know about this topic, as it was important for diabetes 

management. 

The lack of diabetes knowledge among health professionals, which is likely to affect both 

HVs and patients, may come from a deficiency in their professional preparation (Ahmed et 

al., 2012) where some diabetes topics are emphasised at the expense of others (Ogbera et al., 

2013; Oyetunde and Famakinwa, 2014). Other possible contributory factors include; a lack 

of health resources (Mutea and Baker, 2008; Hollis et al., 2014); using unreliable and 

outdated health information sources (formal and informal sources) (Livingston and Dunning, 

2010; Kumarasinghe et al., 2018), and obtaining less specific diabetes training (Rubin et al., 

2007; Nash, 2009; Buloala et al., 2018; Kumarasinghe et al., 2018). As mentioned 

previously, the cross-sectional study of Kumarasinghe et al (2018) report that while over 

half of nurses (57.8%) had sufficient knowledge about diabetic foot ulcer, the gap in 

knowledge among the nurses who had inadequate knowledge may be caused by a lack of 

interest in the topic, insufficient training and a lack of knowledge updating. Similar to the 
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study of Buloala et al (2018), as the nurses who had no training about diabetic foot care had 

poor knowledge of diabetic foot care.  

7.9 Limitation of the study 

This study used self-administered questionnaires to assess HVs’ knowledge of diabetes. 

There is a possibility that participants could have searched for answers using resources, such 

as textbooks or the internet. This could affect the validity of the results. In addition, as the 

study was mainly conducted in the population of only one province, the results of the study 

cannot be used to generalise the findings to Thailand’s health volunteer population as               

a whole. Furthermore, as the current studies classified the knowledge levels about diabetes 

into high, moderate and low knowledge based on Bloom’s criteria, the results may differ 

from the other studies using different criteria. 

7.10 Conclusion 

This study illustrated the knowledge of diabetes amongst the HVs. The evidence showed 

that the HVs have inadequate knowledge in many aspects of diabetes. Although nearly half 

of the HVs achieved moderate knowledge, only a quarter of the participants had high 

knowledge. The HVs were knowledgeable about diabetic complications, while they had a 

lack of knowledge about exercise, diet, blood glucose monitoring, cholesterol types, and 

diabetes medications which were basic information. Therefore, the current knowledge of the 

HVs might not be adequate to control diabetes in the community. HVs who were older, 

working as HVs over than 10 years and living in inner city areas and urban fringe areas 

should be highlighted, educated and reviewed on their knowledge especially of those topics. 

However, there are several factors influencing the HVs’ learning outcome, hence it is 

essential to emphasise and explore their learning, to improve the diabetes education in order 

to improve the HVs’ knowledge about diabetes and enhance the care of diabetic patients in 
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the community. This study captured the current situation of diabetes knowledge of the HVs 

working in the capital city of Thailand. As a result of continued task shifting HVs play a key 

role in the care of patients in the community. These findings suggest that while HVs have 

the requisite knowledge to monitor diabetic patients for the complications of the disease their 

knowledge of other topics including, promoting exercise, drug usage and interactions is 

insufficient to provide an adequate level of support. These findings can be used to inform 

future training programmes.  

This study provides preliminary findings that will be further explored in the qualitative study 

in the next chapter, to gain a more complete comprehension of HVs’ learning experiences 

about diabetes.   

The following chapter will explore the learning experiences of the HVs in more depth by 

using semi-structured interviews.    
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Chapter 8 Qualitative study 

8.1 Introduction 

Chapter 8 is concerned with phase 2 of this mixed methods study and is built upon the 

findings of the Phase 1 questionnaire. In this chapter, I will discuss the interview preparation, 

participant recruitment, data collection, data analysis, study findings and discuss the 

relevance of this work.  

8.2 Study aim  

The aim of phase two of the study was to explore the HVs’ experience of learning about 

diabetes. Although all HVs receive training about diabetes very little is known about their 

learning journey. The first phase of the study identified HVs will markedly differently levels 

of knowledge but whilst these data were able to demonstrate knowledge levels, they do not 

provide any insight into the ways in which knowledge is gained and what barriers and 

influencers impact this knowledge. If we are to understand the needs of the HV and facilitate 

learning it is essential that we are able to identify both the areas of learning that need to be 

addressed and the ways in which learning can be supported.  These findings will inform 

decision making, as we can take the findings into consideration to create effective teaching 

and learning environments that suit the HVS. 

8.3 Research question  

1. What is the HVs’ experience of learning about diabetes? 

8.4 Data collection – semi-structured interviews  

The Interview is the most commonly used method of data collection in qualitative research, 

especially within health research (Gill et al., 2008). This method allows the researcher to 

explore a particular subject (Sutton and Austin, 2015), it also helps to clarify any points and 
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can be used to understand the individual experience of the participants (Sutton and Austin, 

2015). The purpose of the interview is to access the interviewee’s mind including their 

views, experiences, beliefs and motivations of a specific event (Pickard, 2013, p. 196; 

Adhabi and lash, 2017). Interview techniques allow interaction between the researcher and 

the participants, who are allowed to give the response in their own terms and within their 

own linguistic parameters (Pickard, 2013, p.196). The success of the interview also depends 

on the interviewer. Bolderston (2012) highlighted the importance of the interviewer’s 

listening skills when undertaking an interview. He found there were a number of mistakes, 

which interviewers made when performing interviews such as educating, correcting or 

pointing out the participant’s error amid the interview as it affects the flow of interview. 

However, if the interviewer detects major misunderstanding which may affect the 

participants’ health, the interviewer can correct the participants once the interview is over. 

Another pitfall for the interviewer during the interview is not paying attention to the 

interviewees. The interviewer should listen attentively and follow the participant’s 

expression; hence they can detect when the participant is going off track and then help them 

get back to the interview topics. There is a risk that the interviewer turns the interview into 

a counselling session, although it is useful, it can distract the flow of the interview and can 

influence future responses.  Next, the interviewer is afraid of silence; during the interview 

the respondents need time to think, so the interviewer should allow time before saying 

anything. Lastly, the interviewer is may introduce both positive or negative bias when 

responding to the participant’s responses. It can affect the interview direction and the 

interviewee response (Bolderston, 2012).  

Qualitative interviews can be separated into two, unstructured and semi-structured. The 

choice of interview type is influenced by the study’s underlying methodology, the available 

time and the number of respondents (Pickard, 2013:198). The unstructured interview 
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provides the flexibility (Ryan et al., 2009; Qu and Dumay, 2011; Alsaawi, 2014) similar to 

that of a conversation (Alsaawi, 2014). The interviewees are allowed to talk freely about the 

topics without the use of pre-planned questions (Alsaawi, 2014). This form of interview 

provides a huge amount of data focused on a specific phenomenon (Alsaawi, 2014).  This 

type of interview may use an interview guide but is based on a theme rather than specific 

questions (Ryan et al., 2009). The limitations of using this technique are that it is time 

intensive, difficult to analyse and may produce a series of interview transcripts, which are 

difficult to compare and integrate (Rowley, 2012). In addition, the unstructured interview 

requires a very high level of concentration and the ability to be very reflective and reflexive 

(Pickard, 2013, p. 199) which is not recommended for novice researchers (Pickard, 2013).  

In contrast, the structured interview is the opposite of the method mentioned above as it is    

a controlled way to obtain information from the respondents (Alsaawi, 2014). In other words, 

all participants are questioned with a limited set of response categories (Ryan et al., 2009; 

Qu and Dumay, 2011; Pickard, 2013, p. 199). The key feature of the structured interview is 

in the pre-planning of the questions asked (Alsaawi, 2014). Structured interviews are 

considered easy to administer (Pickard, 2013, p. 199) and provide less bias (Qu and Dumay, 

2011). However, structured interviews can limit the richness of the data collected (Alsaawi, 

2014).  

There are two forms of structured interviews: closed fixed response interview and open-

ended interview (Pickard, 2013, p. 198). In a closed fixed response interview, the 

respondents are asked the same questions and choose the answer from a set of categories 

(Pickard, 2013, p.199).  

On the other hand, participants in an open-ended interview are allowed to respond without 

limitation (Pickard, 2013, p.199). Based on the kind of response and the basis of the level of 
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structure (Rowley, 2012; Adhabi and Lash, 2017) of the open-ended interview, some authors 

describe this as a semi-structured interview and categorise this technique as one of the 

interview methods (Ryan et al., 2009; Turner, 2010; Qu and Dumay, 2011). The semi-

structured interview is a mix of the structured and unstructured interview (Alsaawi, 2014). 

Its questions are partially pre-planned (Alsaawi, 2014) and the participants may be asked the 

same question pattern but not as rigidly (Ryan et al., 2009). The respondents have a chance 

to explain a particular point with open-ended questions (Alsaawi, 2014). This method is 

appropriate to a researcher who has an overview of their topic so that they can ask questions 

(Alsaawi, 2014).  

Semi-structured interviews allow the interviewer to prepare the question lists before 

conducting interviews and do not fix the informant’s response. In this thesis, the interviews 

were used to explore the findings of the questionnaire (first phase) in more depth. The 

interview questions were therefore generated based on the findings of the questionnaire. 

Semi-structured interviews enabled the researcher to probe into the details of their phase one 

responses and allowed the participants to respond using their own words and in a way, they 

think fit (Qu and Dumay, 2011). In addition, during the interview, the researcher asked the 

interviewee to provide any interesting points about their learning journey to gain more 

insightful information. Hence, the semi-structured interview allowed the researcher to 

produce a richness of data using an inductive approach. Interviews can be both inductive and 

deductive, as it depends on the purpose. It can be deductive when it is used to test hypothesis 

(Woiceshyn and Daellenbach, 2018). In contrast, it can be inductive if data are collected to 

develop hypothesis (Woiceshyn and Daellenbach, 2018).  

In recent studies, it has been noted that researchers tend to divide the interview into 3 phases: 

pre-interview, intra-interview and post-interview (Prairie Research Associates, n.d; Whiting, 

2008; Ryan et al, 2009; Jacob and Furgerson, 2012; Mitchell, 2015; Guest et al, 2017). 
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However, some authors state that the interview consists of more than 3 phases (Boyce and 

Neale, 2006; Kvale, 2007). According to Boyce & Neale (2006), the interview includes 6 

stages: plan, develop the instrument, train data collector, collect data, analyse data and 

disseminate findings. Kvale (2007) separates the interview into 7 phases: thematising, 

designing, interviewing, recording, transcribing, analysing and reporting. 

Interview mode 

Different interview modes could have been used in this study, these included face-to-face 

interviews, telephone interviews, and online interviews. There are advantages and 

disadvantages of using each method. Face to face interviews enable non-verbal cues 

including voice, intonation, and body language, which can supplement verbal data 

(Opdenakker, 2006; Holt 2010; Lechuga 2012; Mealer and Jones 2014), promote rapport 

(Holt 2010; Lechuga 2012; Mealer and Jones 2014), and allow the interviewer to directly 

respond to the interviewee, thereby helping the researcher to probe and elicit richer data 

(Opdenakker, 2006).  In addition, the interviewers have the opportunity to create a good 

interview atmosphere for the interviewee, which may not be seen in other types of interviews 

such as telephone interviews and online interviews (Opdenakker, 2006). However, this 

method is time consuming and financially expensive when interviewing participants spread 

across a large geographical area (Block and Erskine, 2012).  Telephone and online interviews 

allow access to respondents regardless of geography (Block and Erskine, 2012; Given and 

Saumure, 2015). They are also suitable for those who are unable to perform face-to-face 

interviews (Block and Erskine, 2012) due to work or family commitments or those living in 

a sensitive area such as war zones or widespread disease zones (Opdenakker, 2006). 

Drawbacks of using telephone interviews include lack of non-verbal cues, limited rapport 

(Lechuga 2012; Ward et al. 2015) and lack of opportunity to arrange a good interview 

atmosphere (Opdenakker, 2006).  
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Internet video calls such as Skype, FaceTime and Google Hangouts have been used to 

interview previously (Weller, 2015).  The use of Skype interviews is increasing as it has 

several advantages such as inexpensive methods, geographically flexible and recording 

features (Given and Saumure, 2015). In addition, using Skype enables verbal and non-verbal 

cues similar to face-to-face interviews (Sullivan, 2012). However, there are limitations of 

using Skype such as a time lag during the interview, which can affect the flow of 

conversation (Given and Saumure, 2015). In addition, stability of technology including 

internet disconnection (Given and Saumure, 2015), speed of connection (Sullivan, 2012), 

sound quality (Sullivan, 2012), equipment malfunction (Sullivan, 2012), and quality of 

computer (Sullivan, 2012) can all lead to the loss of data (Given and Saumure, 2015). 

Internet use in Thailand has more than doubled in recent years, increasing from 22.4% of 

the population in 2010 to 56.8% in 2018. However, a significant proportion of the population 

are still unable to access the internet (National Statistical Office, Ministry of Digital 

Economy and Society 2018). In 2018, the same report noted that whilst 91.4% of 15-24 years 

used the internet, only 21.2% of those over the age of 50 were internet users. The lack of 

internet access for older Thais was considered in a cross-sectional study of 385 people age 

≥ 60 years in one province in Thailand (Loipha, 2014). Whilst internet use was low in those 

over the age of 60 (19.3%), it was non-existent in those over the age of 70 yrs. Loipha (2014) 

found that visual issues, lack of technical skill and no home computer were the main reasons 

for not using the internet in older residents. Krouwel et al (2019) in an exploratory 

comparative analysis study compared face-to-face interviews and Skype interviews in UK 

residents with irritable bowel syndrome. They found that face-to-face interviews tended to 

produce better data. Although both methods provided a similar number of codes, face-to-

face interviews provided more words and more statements compared to Skype. In addition, 

other issues arose when doing a Skype interview such as dropped calls and software 
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upgrades being needed in one interview. The percentage of HVs with access to the internet 

was considered low. Limitations of technology that are available for online interviews and 

lack of visual cues in telephone interviews would limit the provision of rich data. 

Consequently, it was decided that, whilst more time consuming, face-to-face interviews 

would be undertaken to ensure the depth of data needed for this study.  

Interviewer training 

Interview training has benefits for both novice and more experienced researchers as it can 

improve the interviewer’s self-efficacy and reminds them of important elements of the 

interview that they may have forgotten (Goodell et al., 2016). In this study, the researcher 

applied Goodell and colleagues (2016) interviewer training protocol 

The 5-phase protocol of Goodell et al (2016) includes ethics training, review of qualitative 

research methods and data collection procedures, mock interviews with a previously 

recorded interview, mock interviews within the research team and mock interviews within 

the participant or closely related population.  

1. Ethics training: To maintain ethical standards and ensure safety and rights of the 

research participant, the researcher attended ethics training provided by Liverpool 

John Moores University and followed the regulations of the Bangkok Metropolitan 

Administration Ethics Committee. Liverpool John Moores University Ethics 

Committee for human research (17/NAH/022) and the Bangkok Metropolitan 

Administration Ethics Committee (E012q/60_EXP) approved this study. 

2. Review of qualitative research methods and data collection procedures: The 

researcher reviewed the tenets of qualitative study, types of data collection and the 

purpose of each interview type. Interview techniques (e.g. probe and prompt) and the 
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role of the interviewer such as the appropriate demeanour were also reviewed and 

discussed with the supervisory team. 

3. A mock interview using a previously recorded interview: The aim of this process is 

to allow the interviewer to become familiar with the sound and flow of an interview 

and it prepares the interviewer to practise note-taking and develop their summarising 

skills.  

4. Mock interviews within the research team: In this phase, the researcher conducted    

a face-to-face interview with a colleague who was familiar with the study and who 

role-played as a health volunteer. The interview took place in a private room using 

an interview guide developed by the researcher. During the interview, the mock 

participant tried to stray off topic, requiring the interviewer to pull the interviewee 

back to the topic. The interview was digitally recorded and lasted 46 minutes. Once 

the interview finished, the interviewer asked the interviewee to provide feedback and 

comments on the questions and the interviewer. Subsequently, the voice recording 

was reviewed and discussed with the lead supervisor who noted that the researcher 

had not used probes and prompts sufficiently to explore interesting points. In 

addition, repetitive questions were highlighted. This had occurred because the 

interviewer could not remember the answer that the interviewee provided to                   

a previous question. Changes were made to the interview schedule in response to the 

feedback. The researcher found it difficult to both listen to the interviewee and think 

about the next question. Therefore, the researcher arranged a second mock interview 

with a colleague who was familiar with the study. The interview took place in a quiet 

room, the interview was digitally recorded and lasted 32 minutes. The research team 

then reviewed the recording once the interview was complete. Issues that had been 

highlighted in the first mock interview had now been eradicated. The question order 
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was more relaxed and flexible within the interview guide and the interviewer 

employed a variety of probes and prompts.  There were no repetitive questions as the 

interviewer took notes during the interview. Practising the mock interview with 

colleagues allowed the researcher to become familiar with the questions and develop 

a variety of probes to ask the interviewee to delve deeper into the information that 

specifically addressed the research objective.  

5. Mock interviews were completed with two randomly selected HVs who were 

subsequently not included as actual participants in the study. These mock interviews 

allowed the researcher to test the interview questions and ensure that the HVs 

understood the questions asked. In addition, the researcher was able to estimate the 

time for each interview, and observed for potential issues during the interviews. 

Verbal consent was obtained from the participants. Whilst the main interviews were 

to be recorded in person, the mock interviews were performed using SKYPE. The 

researcher was studying in the U.K. and was returning to Thailand to undertake the 

main interviews. It was not feasible to travel to Thailand to complete two mock 

interviews and therefore an alternative method of piloting the interviews were 

required.  

The interviews were transcribed verbatim and translated to English and then 

reviewed. Although, the contents were in keeping with those used in previous 

interviews, the first of the interviews lasted 70 minutes, longer than expected. This 

was caused by 1) the interviewee going off topic several times 2) poor time 

management with the researcher spending too much time on some questions 3) 

inflexible with the researcher trying to ask every question in the interview guide and 

not exploring some interesting points. 4) Interview interrupted by poor internet 

connection. These issues were discussed with the researcher’s supervisor and then 
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adjusted for the second mock interview. The second interview was more flexible, the 

researcher linked one topic to the next by listening to the respondent carefully and 

thinking how the answers linked to other discussion topics and skipping any 

repetitive questions.  When the interviewee spoke outside the research scope, the 

researcher responded politely such as nod or ah ha to the discussion and then quickly 

guided the respondent back to the interview. Lastly, although poor internet 

connection was one issue from the first mock interview, the internet connection got 

better in the second mock interview, highlighting the issues with internet-based 

interviews and reinforcing the need to undertake face-to-face interviews in the main 

study.  

8.5 Sample 

A sample size of 15 was agreed based on the findings of previous studies that have suggested 

a minimum number of 12 participants is required to reach data saturation (Guest et al., 2006; 

Martins, 2008). Guest et al (2006) conducted an experiment to assess how many interviews 

were needed for data saturation and variability, using semi-structured opened ended 

interviews. Although Guest et al (2006) performed interviews with 60 participants; data 

saturation was reached after 12 interviews. Martins (2008) conducted interviews with 15 

homeless people in the United States to explore their experience of the healthcare system 

and also found that data saturation was reached after 12 interviews. In addition, the number 

of participants within this thesis was also guided by the recommendation that when exploring 

a phenomenon with a group who have experienced this same phenomenon a sample size 

may vary from 3-15 (Creswell and Poth (2018, p. 76). Therefore, the sample of 15 was 

deemed adequate for this study. 



 
 

213 
 

This study aimed to explore the HVs’ learning experiences of diabetes. Although there are 

several kinds of sampling in qualitative research, such as purposive sampling, snowball 

sampling, quota sampling and convenience sampling, purposive sampling was employed to 

recruit participants with specific characteristics. The researcher creates the sampling 

framework and recruits’ participants with the desired characteristics. Quota sampling 

recruits the sample from the subgroup. The researcher creates categories, decides how many 

people are included from each group and then collects data from these people. This is                

a useful method particularly, when the researcher is unable to acquire a probability sample 

(Sharma, 2017). “Snowball sampling” recruits participants referred by previous participants 

(Acharya et al., 2013; Etikan et al., 2016). This is useful when the researcher seeks to recruit 

hard to reach participants where it can be difficult to access people who may not normally 

engage in such activities (Etikan et al., 2016; Sharma, 2017). Finally, convenience sampling: 

recruits participants based on the ability to access potential respondents at a particular time 

(Acharya et al., 2013; Taherdoost, 2016). In this study, the researcher wanted to explore the 

HVs learning journey, with a particular focus on those with differing levels of knowledge of 

diabetes which was based on the questionnaire score in chapter 7. Those interested in 

participating in this phase of the study had already provided their contact details at the end 

of the questionnaire and therefore was already available.  

Therefore, 15 HV’s, who completed the phase 1 questionnaire were selected for face-to-face 

interviews by purposive sampling. The sample consisted of 5 HVs who scored ≥80% (high 

knowledge level) overall diabetes knowledge score, 5 who scored between 60 and 79% 

indicating moderate knowledge levels and a further five who scored less than 60%, 

indicating a low knowledge level (Bloom et al., 1971). The process of selecting participants 

is detailed in the participant recruitment section. By sampling across all levels of knowledge, 

it was envisaged that this would provide a broad range of experiences and data. 
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8.6 Participant recruitment 

As discussed in chapter 5, all participants who completed the phase 1 questionnaire and 

provided their contact details were eligible to participate in study 2. 340 out of the 390 phase 

1 respondents provided their contact details. These 340 HVs were classified as high (n=100), 

medium (n=144) or low knowledge (96) level and their names were placed into a box 

reflecting their level of knowledge. Five names were randomly drawn from each box 

providing a total sample of 15 people for stage 2 of the thesis. The researcher then made 

direct contact with each randomly selected HV by telephone to ask whether they were still 

willing to take part in study 2. The interviews took place one year after study one was 

completed. This delay occurred as a result of the time taken to analyse the questionnaire, 

develop and pilot the interviews and organize and to travel to Thailand. The recruitment 

process took around 1 month to reach the target 15 participants. The researcher, who was the 

interviewer, contacted the participants to make an appointment before undertaking an 

interview. The interview took place between March and May 2019. Interviews were carried 

out at a place of mutual convenience and safety (the room of a public health centre), and the 

interviews were completed within 40-60 minutes. Interviews were audio recorded, which 

allowed the researcher to review the data several times (Alshenqeeti, 2014). All participants 

were given a case number that only the researcher had access to and any identifiers were 

removed.  All data were stored in a password-protected computer. 

8.7 Conducting interviews 

In the pre-interview stage, the researcher initially generated three open-ended questions.  

Each main question had bullet points of possible prompts and probe questions.  Supervisors 

reviewed the interview schedule and minor adjustments were made (see appendix 2 for final 

interview schedule). The interviewer became familiar and tested all recording equipment.  
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The participants who had all previously participated in phase one of the study were asked to 

consent to participate in this second stage during the inter-interview stage. Introductory 

questions such as ‘How did you become a HV?’ were designed to place the participant at 

ease and build rapport during this stage and were supplemented by follow-up questions, such 

as ‘Can you explain more about it?’ or ‘Can you give an example of this?  Which allowed 

more in-depth exploration.   

Although the researcher prepared the lists of interview questions, to maintain the flow of the 

interview, follow up questions and probing were based on the interviewee’s answer (Kallio 

et al., 2016).  However, it was essential that the researcher possessed the necessary skills and 

knowledge prior to undertaking the interviews. 

Study Participants  

Demographic data 

Almost all HVs were female 93.3% (14). More than half of the participants had secondary 

school level education 53.3 % (8).  They were all aged between 51-71 years old and the 

participants had worked as a HV between 4 and 22 years.  Over a half of the HVs were 

married 53.3% (8), as shown in the table below. 

Table 24 Interview sample characteristics  

No Knowledge 

levels 

Age 

(year) 

Sex Marital 

status 

Educational 

levels 

HV’s 

work 

experience 

 

Interview 

length 

(minutes) 

 

1 moderate 55 Female Widowed primary 

school 

17 years 54 

2 high 55 Female Married 

 

secondary 

school 

11 years 58 
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No Knowledge 

levels 

Age 

(year) 

Sex Marital 

status 

Educational 

levels 

HV’s 

work 

experience 

 

Interview 

length 

(minutes) 

 

3 moderate 58 Female Married secondary 

school 

10 years 50 

4 low 74 Male Married primary 

school 

16 years 55 

5 high 60 Female Married vocational 

certificate 

12 years 60 

6 moderate 64 Female Widowed  secondary 

school 

18 years 52 

7 low 61 Female Married  secondary 

school 

17 years 57 

8 low 62 Female Married  primary 

school 

4 years 54 

9 low 63 Female Single  undergraduate  10 years 58 

10 low 58 Female Widowed  secondary 

school 

11 years 53 

11 moderate 51 Female Divorced  secondary 

school 

10 years 57 

12 moderate 53 Female Married  secondary 

school 

7 years 55 

13 high 59 Female Divorced  secondary 

school 

14 years 52 

14 high 68 Female Married  high 

vocational 

certificate 

3 years 56 

15 high 61 Female Widowed  undergraduate 22 years 58 

8.8 Data Analysis 

8.8.1 Translating the data 
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The researcher transcribed fifteen interviews verbatim and a professional translator 

translated all transcripts. When undertaking cross-cultural research, translation can influence 

the research findings (Van Nes et al., 2010).  Moreover, language differences may have 

consequences as concepts in one language may be perceived differently in another language 

(Lopez et al., 2008; Van Nes et al., 2010; Kashgary, 2011). The use of another language can 

significantly change the participant’s response (Lopez et al., 2008; Van Nes et al., 2010). 

The respondent’s real voice and meaning can be lost due to translations (Crane et al., 2009). 

Qualitative research tends to hear and see the world from the person’s perspective and then 

report the findings for others to read and learn from (Sutton and Austin, 2015). Language 

differences can cause considerable barriers for cross-language research when the intended 

meaning of a participant’s words in one language cannot be accurately conveyed in another 

(Lopez et al., 2008; Crane et al., 2009; Kashgary, 2011). 

The purpose of using an interview was to explore the participant’s learning journey in more 

depth. However, it was extremely challenging because I conducted the interviews with the 

participants who are monolingual. Interviews were translated into English. I therefore had 

to ensure that their voice, ideas and attitude, as well as the implicit and explicit expressions 

were kept and the loss of meaning was avoided (Regmi et al., 2010).  

After reviewing the literature, there are three main kinds of translation from source language 

to English (Nurjannah et al., 2014); before data analysis, within data analysis and after data 

analysis. Each method has its advantages and disadvantages and will be described below.  

1. Translate before data analysis: The researcher immediately converts source 

language (Non-English) to target language (English) after interviewing (Nurjannah 

et al., 2014). The interviews (the respondent’s voice) are transcribed into English. 

This approach is widely used when the researcher does not speak the same language 
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as the participants (Nurjannah et al., 2014). This technique allows the research team 

to participate in the data analysis process (Suh et al., 2009; Santos Jr et al., 2015). 

However, this approach is limited because the researchers may lose the respondent’s 

non-verbal expression (Suh et al., 2009). Moreover, some studies have shown that, 

transcription errors might be caused by translation (Witcher, 2010). As a result, the 

findings may be questioned due to a loss of the participant’s implicit expression 

(Lopez et al., 2008), during the translation process.  

2. Translate during analysis: Transcription and initial coding are performed in the 

source language and the code is subsequently translated into English (Nurjannah et 

al., 2014). It has been used when the researchers or at least one researcher is able to 

speak the same language as the participants (Nurjannah et al., 2014). As this method 

will maintain the authenticity of the findings (Suh et al., 2009) it can ensure that the 

data are accurate in the process of data gathering, transcribing and coding (Van Nes 

et al., 2010). In addition, the research team can be involved in the data analysis and 

data interpretation processes (Suh et al., 2009) for example, the research team can 

analyse data once the codings are translated into the target language.  

3. Translate after data analysis: The researcher translates the study findings into 

English (Nurjannah et al., 2014) when the researcher wants to publish their research 

in an English language journal (Nurjannah et al., 2014). All processes are completed 

in the source language. This option allows the research members who speak the same 

language as the participants to be involved in every process of the study (Suh et al., 

2009; Nurjannah et al., 2014). However, it can cause translation problems when the 

researcher cannot find the equivalent word or phrases in English to express the 

findings (Squires, 2008; Suh et al., 2009; Kashgary, 2011; Nurjannah et al., 2014). 

Consequently, the research findings may not be correctly reported (Suh et al., 2009).  
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The researcher therefore conducted interviews and transcribed the data in the participants’ 

own language (Thai) to keep the respondents’ original expressions (Suh et al., 2009). Then 

the researcher employed an experienced professional translator who translated the transcript, 

all interviews remained confidential. During, the translation process, I worked with the 

translator in order to decide the possible words for the best translation (Van Nes et al., 2010). 

Ethical approval was gained by two sources including Liverpool John Moores University 

and the Bangkok Metropolitan Administration Ethics Committee. 

Using only one translator can keep the translations consistent and enhances the reliability of 

the data analysis (Squires, 2008; Al‐Amer et al., 2015). Although the researcher employed 

the WHO translation protocol in chapter 6 on page 137, the researcher did not use backward 

and forward translation here. Using backward and forward translation in qualitative 

interviews is time-consuming and labour intensive (Squires, 2008; Croot et al., 2011), as it 

requires one or two translators and translated instruments from source language to target 

language, then an expert panel to review the translation. In addition, it does not improve the 

credibility of the results more than review by the bilingual independent translator (Squires, 

2008).  

Once the translation process was over, the researcher and supervisory team coded the 

transcripts independently and discussed the findings together.  

8.8.2 Thematic data analysis 

Data was analysed using thematic analysis (TA) consisting of six steps as detailed by Braun 

and Clarke, (2006). Thematic analysis is widely used for qualitative study due to its 

flexibility and inductive approach (Braun and Clarke, 2006; Vaismoradi et al., 2013).             

In addition, the strong point of TA is that it can collect the key concepts from a large amount 

of data (Braun and Clarke, 2006) and possesses theoretical freedom as TA does not commit 
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to a particular theory, it therefore can be applied across epistemological and ontological 

standpoints (Braun and Clarke, 2006; Vaismoradi et al., 2013).  

Details of how the six stages of TA were applied are presented below.  

Stage 1 Familiarising with data 

To provide familiarity with the data, the researcher listened to the interview recordings 

several times. All fifteen recordings which were transcribed by the researcher were read and 

re-read repeatedly. This process (including transcribing) took around 3 months to be 

completed.  

Stage 2 Generating with initial code 

All transcripts were printed in hard copy, the researcher and supervisory team coded the 

transcripts by hand (manually). The researcher and supervisory team highlighted and wrote 

potential codes on a text in different colours line by line. Data driven analysis was employed 

in data coding. Once data coding was complete, the codes were continuously reviewed; 

overlapping codes were merged and renamed. (As shown in appendix section) 

Stage 3 Searching for themes 

Themes were generated to address the aim and research question using codes from stage 2.  

Mind maps of themes, which showed the relationship between each sub theme, were 

generated. Eight themes initially emerged from this stage (Figure 3). 

  



 
 

221 
 

Figure 3 Example theme emerged from stage 3 

 

 

 

 

 

 

 

Stage 4 Reviewing themes 

Once initial themes emerged from stage 3, the researcher reviewed and revised the themes 

by referring back to the entire code and data set to ensure all themes and sub themes 

represented the meaning of the HVs’ learning experiences. The 8 initial themes were 

reviewed and 6 themes emerged with sub-themes that adequately captured what the HVs’ 

experiences were (see Figure 4). The researcher reviewed and checked the themes that were 

interpreted in stage 3 by reading through all extracts that related to the codes to see if they 

supported the themes. Especially contradictions and overlap as the data within theme should 

(stick together) be coherent, while the data between themes should be distinct from others. 

Some codes were moved to the other theme as a better fit. The researcher read and checked 

if any data had not been coded, so all data were coded within a theme. The researcher kept 

doing this until the relevant data had been coded and coherent themes which represented 

data were provided. These data were reviewed by the supervisor team independently.  
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Stage 5 Defining and naming themes 

In this stage, the researcher reviewed the themes in relation to the overall study. Sub themes 

of each theme were reviewed to identify what aspect of each theme they talked about. The 

scope of content per theme was also discussed.  Finally, one theme was renamed from 

‘Unsatisfied with the training provided by health centre’ to ‘want to learn more’ and another 

theme was renamed from ‘Physical barriers’ to ‘Physical and psychological barriers’ as the 

new terms were more representative than the initial name. 
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Figure 4 Example of themes after reviewing 
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Stage 6 Producing the report 

The findings were presented during this stage of the process using verbatim excerpts from 

the interviews. The discussion provided an opportunity to interpret and compare the findings 

with related literature in the field.  

8.9 Results 

Six themes emerged from the interviews (as shown in Figure 4). Further cross-analyses 

showed that five themes emerged from both the high knowledge and low knowledge group, 

while the moderate group had four themes. Although all knowledge groups have four similar 

themes namely, ‘Is the training worthwhile?’, ‘Physical barriers’, ‘Time constraints’, and 

‘Classroom limitation’, however, the theme ‘wanted to learn more’ emerged only from the 

high knowledge group, while the theme ‘lack of motivation’ was found only in the low 

knowledge group (as shown in Table 25) 

These themes could be explained by several learning theories, but the principles of adult 

learning theory are more clearly aligned to individual and collective themes.   

1) Is the training worthwhile? According to adult learning theory, adults must see             

a reason or a benefit of learning so that they may motivate themselves to learn 

(Falasca, 2011). Here the HVs demonstrate a lack of understanding of the importance 

and value of the training programme which resulted in poor attendance. The HVs 

perceived voluntary training as meaningless for their role and subsequently chose not 

to attend. 

2) Physical and psychological barriers: In adult learning theory there is a recognition 

that ageing impacts a person’s ability to retain and comprehend information. In this 

study there was evidence of physical decline due to ageing with resultant hearing and 

vision loss. The effects of these impairments reduce the capacity for learning 
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(Falasca, 2011). In addition, adult learning theory recognises that the presence of 

acute and chronic disease can negatively impact a person’s ability to retain learn.  

Some of the HVs in this study highlighted that they could not attend the training due 

to the physical effects of ageing and suffering from their own ill health. They also 

reported that when able to attend that they were unable to retain all the information 

provided.  

3) Time constraints: In adult learning theory, changes in family and work roles are 

recognised as barriers to learning (Falasca, 2011). Time constraint which occur as     

a consequence of family roles and work roles is not uncommon in more mature 

workers. The HVs in this study reported how they were unable to attend the training 

sessions due to family and work commitments.  

4) Wanted to learn more: In adult learning theory, adults look for continuous learning 

based on personal interests, wants, and needs. This theme illustrated some HVs desire 

to learn. In this study, the HVs explained that they wanted to learn and attended the 

training on their own accord. This supports the theory that adults seek learning based 

on their interests. 

5) Lack of motivation: Adult learning theory reveals that adults are motivated to learn 

by internal factors rather than external factors (Falasca, 2011). This theme illustrates 

the lack of interest in the learning topic (intrinsic motivation) and the lack of extrinsic 

motivation (not valued by the community). In this study, the HVs have no both 

intrinsic and extrinsic motivation to learn, and they perceive that it does not matter 

whether to learn about diabetes or not. The theme refuses the idea motivated to learn 

by internal factors rather than external, as both intrinsic and extrinsic motivation may 

have a positive influent on the HVs in this study. The HVs view the training as 

unnecessary for their job and were not interested in diabetes. In addition, the HVs 
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were not valued by the community. The combination leads the HVs to have a lack of 

motivation to learn. 

6) Classroom limitations: This can be explained by adult learning theory and 

Constructivism learning theory. Adult learning is viewed that a positive and friendly 

classroom environment that keeps adults involved and motivated to learn, and adults 

learn better from their experiences and their past knowledge (Falasca, 2011). 

Constructivism learning theory report that the learner develops and constructs their 

knowledge based on their experience and prior knowledge (Alanazi, 2016). Learner 

learns more when they are actively involved in the class (Bada and Olusegun, 2015). 

This theme illustrated the inappropriate classroom atmosphere, the lack of 

engagement in class due to the large class size and the diversity of experience and 

prior knowledge. In this study, the HVs were discouraged to involve in the class by 

peers and inappropriate class environment (noisy class) which leads them to lack 

motivation. In addition, the existing knowledge was mentioned by the HVs as they 

have different existing knowledge, which may affect the learning outcome, therefore 

it highlights and supports that HVs learn better from their prior knowledge. 

Table 25 Theme classified based on similarity and difference among three knowledge 

groups 

Similar theme among three groups Different theme among three group 

Is the training worthwhile? 

 

Wanted to learn more (high knowledge 

only) 

Physical and psychological barriers Lack of motivation (low knowledge only) 

Time constraints  

Classroom limitations  
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Four similar themes emerged from across all of the interviews: ‘Is the training 

worthwhile?’, ‘Physical barriers’, ‘Time constraints’, and ‘Classroom limitation’. They are 

discussed below. 

 Theme 1 Is the training worthwhile? 

The HVs questioned the value of the training, viewing it as worthless because advice about 

diabetes was limited for the HVs, they can advise only basic. As they were not health 

professionals. The training was not what they expected. 

Many HVs perceived that the training was limited in relation to giving advice about 

diabetes: 

-I can only advise about food; to tell the patient to avoid sugary food and eat more 

vegetables. I gave a piece of advice to the patients after receiving training, however, 

I can only provide basic advice to the patient as I am not a doctor. I have a limited 

scope of advice that the nurse told us to do. (Case 4, low knowledge) 

-The HVs learned only basic about diabetes, we did not learn complex contents as 

we cannot provide much care or advice for the patients. The main aim of learning 

about diabetes was to take care of ourselves and our family. (Case 1, moderate 

knowledge)  

-I don’t want to learn more about diabetes as I am not a doctor, I will learn only 

basic what I can do as a HV if I learn more it will push myself too hard at work. 

(Case 11, moderate knowledge)  

Two HVs perceived that their role in advising patients about diabetic medication was 

limited, feeling that this was beyond the scope of the HV having the limitation of advising 

on diabetic medication as it is beyond the HV:   
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-I cannot advise the patients about the diabetic drug as it is the doctor’s job, it is too 

advance for us (HV). (Case 2, high knowledge) 

-I do not know about diabetic drugs, I only tell the patients to take medication 

regularly. Advising about the diabetic drug is complicated and completely beyond 

the HV. (Case 8, low knowledge) 

However, the topic about the diabetic drug was not seen as a limitation by another HV with 

high knowledge: 

- I advise diabetic patients to continue diabetic drugs and take the drug regularly on 

time, as the medication is important for them. (Case 5, high knowledge) 

Although HVs from all knowledge levels stated that they have limitations of providing 

advice for the patient, two HVs who have low knowledge perceived that most diabetic 

patients are knowledgeable as they are already educated by the health staff in hospital: 

- When I gave health education on how wound dressing to patients. they would say 

that they already learned from health staff at the hospital. I think the benefit of health 

education in the community would be recognized by the people, who did not go to 

the hospital. However, most people go to the hospital now. (Case 7, low knowledge) 

- The patients are more knowledgeable than the HVs as they already educated by 

doctors. Hence, they will fall trust and do not cooperate with us. (Case 10, low 

knowledge) 

The HVs with moderate and low knowledge pointed out that the training was only voluntary: 

-Attending the training was volunteering, we weren’t forced to attend the training; 

the nurse will ask the HVs in advance if they are willing to attend the training 

programme. (Case 1, moderate knowledge) 
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- As the training is not paid and it is volunteering so, I need time to do my full-time 

job. If I was given a chance to choose to attend the training or work, I would have 

chosen to work to earn money over joining the class. (Case 11, moderate knowledge) 

- The training is volunteering not compulsory so I will attend if I am available, for 

me my family is the priority, I will attend the training once all the housework was 

done. (Case 8, low knowledge) 

Although all of the interviewees viewed the training as voluntary, two HVs with high 

knowledge decided to take part in the training of their own accord: 

-It is my own accord. I want to learn more and would like to improve my knowledge 

about diabetes, so I attend the training. (Case 15, high knowledge)  

-I got training about diabetes from the hospital, where only people who were 

interested in the diabetic topic to attend the session. Although this training was 

volunteering, I decided to take part in the training because I was interested in 

diabetic care. (Case 2, high knowledge) 

Some HVs did not perceive the training as actual training: 

-(Deep breathing) it was not a training. Every year, the nurse talked about diabetes 

at the monthly meeting around 2-3 times. The topic included foot care, diabetic diet 

and medication. The meeting was 2 hours long, but the nurse talked about diabetes 

around 10-15 minutes. It seems like a short announcement. (Case 15, high 

knowledge) 

-It was not training; it like general talking as the nurse did not teach about diabetes 

in deep, and it was a tiny part of the monthly meeting.  (Case 1, moderate knowledge) 
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-It was not training it was general advice from the nurses as in the monthly meeting 

the nurses allowed us to ask how to provide the care for cases in our community. 

(Case 9, low knowledge) 

Theme 2 Physical and psychological barriers 

The HVs across all three knowledge levels stated that physical health and ageing such as 

illness, being older and memory can affect their learning capacity.   

Some of the HVs reported that they could not attend the training due to illness: 

-I could not attain the training due to my illness, I am frequently admitted to the 

hospital, so it makes me miss the training. (Case 5, high knowledge)  

-I missed the training as I have comorbid chronic conditions and have to meet many 

doctors. (Case 7, low knowledge) 

While a HV with moderate knowledge said she stopped learning when she was stressed:  

-When I stress, I stopped doing anything even learning or attending the training 

because I want to relax. (Case 11, moderate case) 

One of the HVs described that getting old is one learning barrier of the HVs as the older 

people require different teaching methods from the younger: 

-I would like the health centre to set the training about diabetes and would also like 

them to teach us how to care of diabetes patients and provide a picture and example 

food for us to see, do not just only talk because we are not a teenager: we are 50, 60 

or 70 years old. (Case 15, high knowledge) 

- I learned and memorised quicker when I was young, however my cognition declines 

when I get old. (Case 7, low knowledge). 
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-I cannot clearly see the slides during the class because of my eyesight changes as I 

get older. (Case 6, moderate knowledge) 

In addition, memory plays as the key role of people learning:  

-I cannot learn multiple things at once as I have limited memory, I can learn better 

if I learn only one subject a day. (Case 5, high knowledge) 

- I am 60 now, my memory is getting worse, so I forget what I have learned from the 

health centre. (Case 11, moderate knowledge) 

In addition, two HVs described how the memory affected the job: 

-I could not remember what I have learned from the health centre, as I have a bad 

memory, so I have to read the book every time before advising the diabetic patient. 

(Case 14, high knowledge) 

-My barrier to learning and providing advice to the patient is memory. I often forgot 

the information I learned. It will be effective if you can remember what you have 

learned and conveyed it to the patients if you can’t you still look silly as you weren’t 

sure about the information. You can only advise them to go to the doctor. (Case 7, 

low knowledge) 

Theme 3 Time constraints 

HVs across all of the interviews admitted that time constraints due to family commitments 

affected their learning as family is the first priority of the HVs: Some of them report that 

they missed the training as they had to take care of their relatives. In addition, some HVs 

needed to leave the class early as they had to pick up their family member.  
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-I used to take part in every training but currently, I cannot attain the training as I 

have to take care of my grandson. The nurse already let me know in advance, 

however, I cannot come, as I am busy. (Case 2, high knowledge)  

-One or two-hour training session is fine for me but I cannot make it if the training 

takes a whole day or two days because I have to take care of my sister. (Case 5, high 

knowledge) 

-In the afternoon session (1 pm to 4 pm), many HVs left the meeting early around 3 

pm as they had to pick their grandchildren up from the school. (Case 10, low 

knowledge) 

- I sometimes didn’t go to the monthly meeting as my husband had to go to the doctor 

and I came with him. (Case 12, moderate knowledge) 

Some HVs explained that their failure to attend the training occurred because they were 

undertaking multiple roles. They described their roles in the home, as a HV and as being 

employed in other full or part time jobs. They described how they found it difficult to carry 

out multiple tasks simultaneously, as the following excerpts shows: 

-To be honest, the people who work as HVs come from different background, some 

of them have full time job and multiple agenda of role, so they cannot fully attend the 

training provided by the health centre. (Case 1, moderate knowledge) 

- I have a lack of time as I was busy, there were lots of things to do. I had many 

responsibilities and I had to go with my husband. (Case 12, moderate knowledge). 

-Last month I missed the training as I had another meeting in my community, I do 

many jobs in the community. (Case 14, high knowledge) 
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- Besides working as a HV, I have also worked for several volunteer projects that 

make me busy, so I cannot attend all training. (Case 8, low knowledge) 

Despite the time constraint that the women HVs experience, the one man did not have this 

problem: 

-Although I have multiple roles, I can manage it and I still have some spare time to 

attend the class. (Case 4, low knowledge)   

Training duration is one reason that HVs provided that influenced their decision to attend 

the class. One HV reported that she could not to take part in the extended training as she was 

busy and felt tired when she got back from the training: 

- I have lots of things to do at home. I am the only lady in the house, the others are 

men, they didn’t do the house job. I can attend one or two days of training; however, 

I won’t be able to attend a 3-4 days training course. Previously, I ever took part in a 

3-4 days training, but I feel tired after I backed from this event. (Case 3, moderate 

knowledge) 

Theme 4 Classroom limitations 

The HVs across all of the interviews indicated that a large classroom caused a loss of 

attention in the training: 

-In a monthly meeting, as there were many HVs in the class, and those people kept 

talking during the session. I therefore sometimes lost concentration at the 

information the nurse informed us. It would be great if the nurse set the meeting in a 

small class as it is easy for class management. (Case 7, low knowledge) 

Some of the HVs experienced classroom pressure/ peer pressure during attending the class. 

Interestingly, one HV explained that peer pressure prohibited her classroom engagement:  
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-(Laughing) Firstly during the meeting, if I didn’t understand I will ask the nurse, 

but the people around me said that it is wasting time, they want to go home on time. 

This is the point that I wouldn’t ask the question again. (Case 12, moderate 

knowledge) 

Many HVs from all knowledge levels pointed out that there was a knowledge gap between 

training and real cases: 

-When I finished training, I found a complicated case in the community and had to 

consult with the nurse every time as it did not appear in the training course. (Case 

9, low knowledge) 

Some of the HVs pointed out that the learning outcome was based on the learner’s existing 

knowledge background:  

-We were well educated by the nurse however, the learning outcome was based on 

the individual, for me, I think that I got the diabetes knowledge from the nurse 

preceptor less than others who already have more knowledge. (Case 1, moderate 

knowledge) 

Two themes emerged from the analysis that was not common to all of the three groups: 

‘wanted to learn more’ and ‘Lack of motivation’. 

Theme 5 wanted to learn more 

The majority of the high knowledge HVs described various reasons why they wanted to learn 

more such as to improve knowledge, to update information and for their learning to impact 

practice. 

Almost all wanted to learn more because they wanted to improve their knowledge as they 

felt that they learned only a few topics about diabetes from the health centre: 
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-I want to learn more and would like to improve my knowledge about diabetes, as I 

learned only a few topics about diabetes from the health centre. (Case 15, high 

knowledge) 

Almost all those who had high knowledge levels wanted to learn more as learning impacts 

practice: 

-I want to learn more about the topics that I have never learned from the health 

centre and want to have a deep understanding as if I clearly understand, I can 

provide correct advice for the patients. (Case 13, high knowledge) 

-If I learn more about the cause of diabetes, I will have the confidence to advise the 

patients and their families as I am knowledgeable. Hence, we can reduce the 

incidence of diabetes in our community.  (Case 5, high knowledge) 

Furthermore, one HV wanted to learn more to update information because information from 

social media was more up to date than the current training: 

-I often search for information about diabetes from YouTube as contents on YouTube 

were more updated than the books and the training, so I want to learn more to update 

my knowledge. (Case 13, high knowledge) 

Among those with high knowledge levels who stated that they wanted to learn more, one of 

them preferred self-learning due to family commitments:  

- I have to take care of my sister. It would be better if I can learn at home by reading 

a book. (Case 5, high knowledge) 

Theme 6 Lack of motivation 

The majority of the low knowledge group stated that they have a lack of motivation to 

learn about diabetes. 
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The majority of the low knowledge group stated that learning does not matter to their work: 

-I will do only what I can do. We trained like this and went to teach people like this. 

Not more than I have taught. Currently, I can advise the patient, if I know more, I 

still cannot advise more. I can only advise the same as now because I am not a nurse 

or doctor. The patient will not believe me even though I got more training about 

diabetes. I can only provide a little advice. (Case 4, low knowledge) 

-In the past, knowledge didn’t matter for the HVs, they focused on the service and 

volunteering mind to help the people in the community and you could be the HV if 

you can read or write Thai. So, some of the HVs failed to provide sufficient advice to 

the patients as they have lack of knowledge. In addition, the patients are more 

knowledgeable than the HVs as they already educated by doctors. Hence, they will 

lose trust and do not cooperate with us. (Case 10, low knowledge) 

Many of those with low knowledge did not feel that they were valued like a health 

professional: 

-When I advise the patient, some people refused my advice and said you are not a 

doctor, do not give me advice. (Case 4, low knowledge). 

-The people in the community follow the nurse’s advice, but they did not accept the 

HV’s advice. (Case 10, low knowledge) 

In addition, two HVs admitted that they lacked interest in diabetes: 

- I did not pay attention to what the nurse taught about diabetes in the class because 

I was not interested in this topic. As a result, I have limited knowledge of diabetes. 

(Case 10, low knowledge) 
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-The training topic does not base on me; all HVs must approve the topics. If most 

people are not interested in diabetes, they will not vote for it. (Case 4, low knowledge) 

8.10 Discussion 

This study explored the HVs’ learning experience about diabetes. Six themes emerged from 

the interviews including, the question of whether the training is worthwhile, physical and 

psychological barriers, time constraints, classroom limitation, wanted to learn more and lack 

of motivation to learn. These themes will be discussed below making reference to relevant 

existing literature. 

Theme 1 Is the training worthwhile? 

The findings showed that the HVs have a negative perception towards their learning which 

is reflected under the theme ‘is the training worthwhile?’ All knowledge groups stated that 

although they received the training on diabetes, they could provide advice only on what the 

nurse leading the training had instructed them on, inevitably this limited the HVs’ advice 

giving to patients. The findings illustrated the HVs as having a “dependent role” with                 

a lack of freedom to give advice regarding diabetes to the patients.  The scope of advice 

mainly came from the training in the classroom which they described as learning only 

basic topics about diet. This finding can be seen to support the study one results as the HVs 

performed well in the topic about diet. Interestingly, the HVs in the current study viewed the 

benefit of learning about diabetes as being limited to “Domestic” situations, noting that they 

are only able to provide advice about diabetes to their family members, because their role is 

not valued by the general population.   

The majority of the HV’s viewed their role as “a supporter” of medication management. Due 

to them having a lack of knowledge about diabetic drugs, they could only tell patients to 

follow the doctor’s order. These findings supplement the findings from the survey in study 
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one, where the results showed the HVs had a lack of knowledge about diabetic drug 

properties. This finding is also in line with the report of Hartzler et al (2018), where 

community health workers (CHW) had limited advice about medication. Hartzler et al 

(2018) performed a systematic review regarding the role and function of CHWs working in 

primary care in the US, and found that although the role functions of the CHWs can be 

classified into 12 sections, the medication management function of the CHWs was defined 

as “provides limited medication reconciliation without making recommendations”, hence 

these people can advise patients on medication adherence based on the physician-approved 

guideline.  This limitation may be due to the CHWs having not acquired any formal 

medication education.  

The findings support the adult learning theory because adults need to know why they have 

to learn before starting learning (Falasca, 2011; Rodrigues, 2012; Merriam, 2017). And they 

tend to have more motivation to learn which helps them to solve the problem or to reach 

internal or external rewards (Rodrigues, 2012). In this study, the HVs showed that they have 

a lack of understanding of the importance and value of the training programme which 

resulted in poor attendance. In addition, the HVs perceived voluntary training as meaningless 

for their role, and as the result they opt out of the training.   

As mentioned in the previous chapter, the HVs’ role in supporting people with diabetes 

multi-dimensional including giving advice, screening, monitoring, taking care of the 

patients, reporting results, and referring patients for further examination. However, the 

participants of this study indicated that they only provide basic advice which they have 

learned from their training. They believed that it was outside the scope of their role to provide 

a high level of treatment. The HV is lay person who has received training and have 

responsibilities to take care of the people in the community, they learned essential topics. 

However, the findings not only reflect the perception of the HVs on their role (limited scope), 
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but it also reflects the purpose of the HV’s exiting training. All HVs who completed the 

compulsory training can give basic advice to the patients and then refer the patients for 

advance treatment. Therefore, the HVs may need further training if they are expected to 

function at a more advanced level. The role description, training and the HV expectations 

appear to be conflicting which could impact the success of the HV programme and will 

therefore be considered in detail within the discussion chapter of the thesis.  

The study findings highlight the disconnection between what the HVs see as their role and 

what the Government think of the role. It was not new, it was similar to the findings of the 

Kowitt et al (2015), as the HVs described the protocol and require activities as “decreased 

the flexibility with which they were able to provide support in accordance with their 

understanding of community needs.” And the HV also highlighted that sometimes the 

government’s commands are not suitable for the community. It is not the role of HVs. For 

example, in the childcare protocol, the HVs have responsible to ask the mother to read to 

their children, however they found that the community people were annoyed by the HVs’ 

activities (repetitive question). Therefore, the increase protocol in that case impeded the 

HVs’ ability to tailor information to the people in community. As above, although there is 

existing protocol, the HVs did not see it was their role. It highlights the importance of 

clarifying the job description and role of the HVs regarding diabetes care. In addition, the 

job role and protocol should be recognised by the HVs to ensure that all HVs understood. 

Therefore, it is important ensure synergy between what is expected by all parties.  

The HVs in the current study perceived that most of the patients were knowledgeable, as 

they had learned from the doctors, few patients required advice from the HV. Some diabetic 

patients claim to have more knowledge about the biomedical aspects of diabetes and possess 

greater practical information than their doctor and nurse, so they avoid seeing less specialist 

healthcare professionals (Snow et al., 2013). Whilst this can be the case, the patients in Snow 
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and colleague’s study attended and graduated from the “Dose Adjustment for Normal 

Eating” (DAFNE) course, a patient education programme, these patients were taught to 

become independent and empowered patients. When scrutinising the HVs job role and 

training, although the HVs in this study were trained about diabetes, they could not become 

the expert in every complex condition. In addition, we did not know the patients’ educational 

background and how much expertise they possessed. It is possible that the patients were 

more knowledgeable than the HVs in some details and it would therefore seem sensible to 

advise the HVs on how to deal with these situations and what additional support they can 

provide. However, several previous studies have shown that the diabetic patients still have   

a lack of knowledge in many aspects (Upadhyay et al., 2008; Al-Adsani et al., 2009; Shah 

et al., 2009; Ardeňa et al., 2010; Al-Qazaz et al., 2011; Kheir et al., 2011; Odili et al., 2011; 

Al-Sarihin et al., 2012; Al-Maskari et al., 2013; Hu et al., 2013, Fatema et al., 2017; Zowgar 

et al., 2018).  Hence, the findings indicate that the HVs should be informed that although the 

patients received diabetes education from the health professionals, deficits in knowledge can 

remain and advice is needed.  

Training is voluntary 

The impact of effective training on job performance and knowledge has been reported in 

other studies (Gill et al., 2011; Hamer et al., 2012; Miller et al., 2012; Greenspan et al, 2013; 

Puett et al., 2013; Atan et al., 2015; Momanyi et al., 2016). A study in Kenyan health workers 

of Momanyi et al., (2016) highlighted the importance of the training as it improved the 

worker’s performance. However, in the current study the HVs perceived that the training 

was voluntary and as such, could be missed. Although all groups viewed the training as 

voluntary, the HVs with high knowledge levels kept attending the training regularly of their 

own accord as they were interested in the topic and wanted to improve their knowledge, 

whilst the HVs with moderate and low knowledge would miss the training, sometimes due 
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to financial reasons, a time overlap with a full-time job or family commitments.   Financial 

concerns may be one motivating factor for deciding to attend or leave the training in these 

HVs.  HVs in Thailand already obtain compensation of around 26 GBP (1000 Baht) a month 

from the government (Notification of the Ministry of Public Health, 2019), however, it is      

a small amount when compared with their living expenses. This finding   builds upon the 

findings of study one, as most of the participants (88%) had a household income less than 

the national average household income. Therefore, the HVs prioritised their paid job instead 

of attending the training. According to the findings in study 1, nearly half of the HVs (43.3%) 

were employed, hence those people would be missing from the training if work time and 

class time overlap.  

This finding is in line with a study in Cambodia in which Chlea and colleagues (2010) found 

that financial incentive was important for the health workers (e.g. nurse, physician’s 

assistant, pharmacist’s assistant, laboratory technician) to their role and performance as well 

as participating in training. The compensation the HVs received might be too small to make 

a difference whereas Chlea and colleagues (2010) demonstrated that paying health workers 

helped to improve their performance, The HVs in this study said that they cannot attend the 

training class because they have other work that they need to maintain due to financial need.  

It is also similar to a study in community health workers in Bangladesh, with the majority of 

the community health workers stating that receiving a financial incentive was one factor to 

undertake their role (Rahman et al., 2010). Conversely, attending the training was not always 

driven by finance, Greenspan et al (2013) reported that community health workers were 

motivated to attended training because they desired to educate society, which could compare 

to the HVs of high knowledge who appeared to be more motivated learning-wise.  

Although the HVs stated that it is unnecessary to attend the trainings as they are voluntary, 

the Ministry of Public Health Notification (2017) clearly state that, to gain compensation, 
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the HVs are required to work at least once a week or four days a month.  And they should 

attend either monthly meetings or attend training to increase knowledge from public health 

officials at least 1 time per month. This means that the HV does not have to attend every 

meeting.  

However, it is not so strict that if any volunteer is unable to attend meetings or training to 

increase knowledge in that month, they still get paid if they inform the public health officials 

of the reason for absent, then follow up and read the information of the meeting when he did 

not attend the meeting.  

Only two main trainings that the HVs must attend are the first training and the refresher 

training.  As these are mandatory course. It is essential that the people who apply for this job 

position attended the first training course as shown in the previous chapter, otherwise they 

could not be the HVs. In addition, after the HVs have worked for 6 or 12 months, they are 

offered to take part the refresher course which includes content about diabetes, distributed 

by the health centre staff.   

This study supported the findings of Kowitt et al (2015), as the HVs in Thailand perceived 

that the increases in the number of meetings in protocol make them less flexible and lead to 

contention. The HVs in the study of Kowitt et al (2015), found that their job and meetings 

are much more than previously. They used to have not to attend the meeting every month, 

currently, they have to meet every month and get more job responsibilities.  This finding 

highlighted a disconnection between the government expectation and the HVs’ expectations 

regarding attending the training. Although, the government include attending at least                     

a training per month into the criteria for gaining compensation, however, it is still flexible 

for those who were unable to make it, as they can let the nurse to know that why they cannot 

attend the class, therefore it may cause misunderstanding because the HVs perceive that 
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attending the training is voluntary and unnecessary to take part. This was supported by the 

previous study, the HVs report that they were not informed about the purpose of attending 

the monthly meeting (Kowitt et al., 2015). This finding stated that it is necessary to inform 

the HVs about the purpose of attending the training and the requirement and consequences 

of unattended training. The nurse and healthcare personnel should follow up with the HVs 

who are absent from the training/monthly meeting to ensure that they do not miss any 

important points. The training material should be available for the HVs to access. 

Not training 

Most HVs saw the training as not actual training, they reflected on the training in terms of 

“general talking, short announcements, or general advice from the nurse about diabetes” in 

the monthly meeting.  They received information about diabetes in a limited time as this 

section was included in the general monthly meeting. This finding was supported by                       

a scoping review undertaken by Egbujie et al (2018), to examine how the CHWs worldwide 

have been utilised and prepared to support diabetes self-management as well as the way to 

supervise them to function in their role. Egbujie et al (2018) found that although the training 

about diabetes was provided to the CHWs by several educators such as a local health 

authority, certified diabetes educators and a research expert, the training duration about 

diabetes was varied from a few hours to several months, and there were no criteria about 

how the duration of diabetic training was decided. Egbujie and colleagues also showed that 

only 24% of those studies reviewed stated that the CHWs received updated training, while 

16% of the studies showed that the CHWs did not obtain ongoing training, and 65% did not 

report whether updated training was provided for the CHWs.  The review by Egbujie et al 

(2018) indicated the lack of training criteria and training updates about diabetes in CHWs 

employing globally over the past 15 years, however as the search strategies were limited to 
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studies published in English, it may not capture the whole CHWs preparation regarding 

diabetes self-management. 

The HVs based their learning on individual and personal background thereby supporting a 

constructivist learning approach (Bada and Olusegun, 2015). The learner constructs their 

knowledge by interacting with the environment then adjusts this based on existing 

knowledge (Kay and Kibble, 2016). 

Theme 2 Physical and psychological barriers  

Physical health and ageing such as illness, being older and memory can affect learning 

capacity. The HVs in the current study viewed age as a learning barrier as cognitive and 

physical decline affects their learning. Interestingly, the participants of the current study 

stated that those who are older learn differently from those of a younger age. Some 

participants in this thesis claimed that they had limited memory due to old age, a hypothesis 

that is supported by a study of older adults in the UK. Kobayashi et al (2015) found that 

cognitive decline affected health literacy in ageing British adults However; memory 

problems are not solely age-related. Physical health such as chronic ill-health is also believed 

to affect learning, even in the young (Crump et al., 2013; A'Bear, 2014; Hoffmann et al., 

2018). The current study also found that HVs had learning limitations due to limited 

memory, however this finding contrasts with a study by Imlach et al. (2017), conducted in 

Australian older people aged 50-79 years old, the author reported that age was not a barrier 

to academic achievement in older learners and a lifetime engaging in cognitively stimulating 

activities can help the older learners improve academic performance. A meta-analysis by 

Gegenfurtner and Vauras (2012) explored whether age increase leads to a decrease in 

motivation to learn and the transfer of training in adult continuing education. The findings 
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showed that motivation to learn and knowledge transfer did not decrease, it remained at              

a high level with age increase. 

In the current study, the HVs stated that being admitted to hospital and time overlap between 

training and doctor’s appointments led them to miss classes. This finding not only illustrated 

that illness is an important learning barrier in HVs, it can also reflect that the HVs fail to stay 

connected to the training lesson. However, the previous studies employed technology to 

connect and engage with ill learners to minimise psychosocial and educational disadvantages 

(Wilkie and Jones, 2010; A'Bear, 2014), but the scope of study was limited to mandatory 

courses rather than voluntary ones as was the case in the current study.  

The physical and psychological barriers of the current study also support the adult learning 

theory, which explains that the consequence of ageing such as physical and memory 

impairment impacts the learner's capacity to learn. The HVs in this study pointed out that it 

is difficult to follow the lesson and retain information because they have physical and 

memory limitations. These findings highlight the necessity to take the HV’s physical and 

psychological limitations into consideration to provide available resources and suitable 

training for the HVs. 

Theme 3 Time constraints 

The female HVs reported time constraints due to family commitments.  The conflict between 

work and the home life has been reported elsewhere in both Western (Gallie and Russell, 

2009; Tammelin et al., 2017) and Asian countries (Gani and Ara, 2010; Ahmad et al., 2011; 

Herdiyanti, 2018; Liao and Paweenawat, 2018). In Thailand, Kaithong, and Sawangdee 

(2018) reported that the role and function of Thai women has changed in recent times. This 

advancement is seen in terms of socio-culture, economic and politics, evolving from 

submissive housewives to working women. However, as Buddhism is influential in Thai 
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society and is mainly driven by men, women are forbidden to touch or be higher than a monk, 

and can only be responsible for food preparation and cleaning. Accordingly, some men still 

consider Thai women to be inferior (Kaithong and Sawangdee, 2018).  

Gani and Ara, (2010), Herdiyanti (2018) and Liao and Paweenawat (2018) report that even 

though Asian women work outside their home they are not separated from their commitment 

to their family. Although these studies were conducted with different samples, ethnicities 

and time, the conflict of working woman and home maker is clear.  In Thailand, Liao and 

Paweenawat (2018) studied the labour supply of married women between 1985- 2016 and 

found that the labour supply of Thai women was influenced by their spouse and children. 

Married women tended to work more when they had more children as a consequence of 

increased expense. They also spent more time on household work than those without 

children. In addition, married women intend to decrease their working hours when their own 

and spouses’ wage increase. Similarly, Gani and Ara (2010) reported that Indian women 

who work outside the home continued to care for their spouse and children as well as other 

family members. In order to balance their dual role, they had to be more pragmatic and work 

within a strict schedule. They felt guilty when their home, husband, and child were left 

unattended (Gani and Ara (2010). These findings are similar to this current study, as some 

women HVs experienced competing demands on their time and attempted to balance their 

roles in taking care of their family members negatively affecting their experience of learning. 

These findings align with the adult learning theory, which described that adults experience 

time restraint due to the changes in family and work roles which affect their learning 

(Falasca, 2011). These changings also demotivate the adult's motivation to learn (Rodrigues, 

2012). The HVs in this study point out that they could not attend the training sessions due to 

family and work commitments. Therefore, the findings call the teaching creator's attention 

to provide a teaching course which is appropriate and flexible for the HVs’ time availability. 
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In addition, as mentioned above, the change in work and family roles can lead the adult’s 

demotivation to learn. The HVs may feel exhausted and lose their study motivation after            

a long day of work and family duty. Therefore, it emphasises the necessary to employ 

strategy to keep the HVs motivated. 

Theme 4 Classroom limitations 

It was evident from the present study results that the HVs were not happy with the current 

educational environment. The HVs experienced several learning barriers such as a large 

classroom, peer pressure, the knowledge gap between training and real cases, and learning 

outcomes based on the trainer’s existing knowledge, as reflected in the theme classroom 

limitations. 

Large class sizes (more than 100 HV’s) were another theme that impacted HVs experience. 

This finding is congruent with previous studies that have explored students and teachers in 

Asia (Harfitt, 2012; Bahanshal et al., 2013) and Africa (Yelkpieri et al., 2012). Yelkpieri et 

al (2012) explored how teachers and students in Ghana believed that class size affected 

learning and teaching in a university setting. Interestingly, the findings showed that there 

was a mismatch between the teachers’ and students’ views. The students argued strongly 

that big class sizes affected their quality of learning, assessments and time available with the 

teacher. Conversely, the teachers did not believe that large class sizes affected their teaching 

and assessment of students’ learning. Bahanshal et al (2013) in a study of English teachers 

in Saudi Arabia noted that due to large class sizes teachers had fewer opportunities to assess 

student’s achievement. Harfitt (2012) conducted a study in a language learning classroom in 

secondary schools in Hong Kong. They found that students felt more confident when 

learning in a smaller size class and they feared evaluation from their peers and teachers in a 

large classroom. Although these studies explored learning in a large class, they defined a 

large class in different ways. Bahanshal et al (2013) considered large class size to be greater 
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than 36, Harfitt (2012) 38-41 students and Yelkpieri et al (2012) defined a large class size 

as ≥100 students. The HVs in this thesis pointed out that they lacked knowledge but faced 

pressure from a large number of their peers when attempting to ask questions in the 

classroom with hundreds of HVs.  

Peer support has been shown as an influential factor in the students’ motivation to learn and 

academic achievement in several studies (Lee and Shute, 2010; Zain et al., 2012; Kiefer et 

al, 2015). Lee and Shute (2010) reviewed 150 studies that were focused on academic 

achievement of grade K-12 American students and found that peer influence was linked to 

the students’ academic achievement. In a mixed-method study, Kiefer et al (2015) stated that 

peer support had benefits on learning in adolescents studying in middle school, in the United 

States (US), as it promoted classroom engagement and academic motivation of the learners, 

in addition, the learners felt they obtained academic and emotional support from a classmate. 

This is similar to the study of Zain et al (2012), who employed a student-centred approach 

in a mathematics classroom among pre-university students age between 18-19 years in 

Malaysia, the results showed that the learners are less passive, they are responsible for their 

study in class and out of the classroom by planning their lesson and their learning. In 

addition, they felt comfortable to share ideas with their team members and teachers in an 

unthreatening classroom (Zain et al., 2012). The collaboration between peers in the 

classroom was mentioned as a positive aspect of constructive learning theory, as social and 

communication skills are promoted via collaboration and the learners exchange their ideas, 

the learner learns more when they are actively involved in the class (Bada and Olusegun, 

2015). However, one of the findings of this current study found that peers had a negative 

impact on the learning of the HVs, as peers were described as inhibitors who reduce the other 

HVs’ classroom engagement with the content and teacher. Similar to the study of Harfitt 

(2012), the author stated that secondary school students felt uncomfortable when answering 
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question in an English class as the classmates treated them harshly if they made a mistake. 

They also described classmates in a large classroom as being unfamiliar or not trusting of 

one another. In contrast, the learners felt secure and less anxious about receiving negative 

feedback from their peers when they studied in smaller classes. Although previous studies 

in Western and Eastern classrooms showed the positive and negative impact of peer learning, 

these studies were conducted in students age ≤19 years, and it therefore cannot be 

generalised to the HV population because of its different sample age, learning subjects and 

cultural background.  

Classroom organisation also appeared to be a barrier to learning in this study. Dı̇şlen et al 

(2013) reported similar findings when investigating 9th grade students in Turkey. The authors 

note that students showed a lack of interest and lack of motivation in lessons with peers 

talking too much in the classroom. They also found that learning repetitive topics resulted in 

the students losing interest.  In this current study HVs’ engagement was often prohibited by 

their peers.  

The knowledge gap between training and real cases was mentioned by the HVs in this study. 

The HVs found they were faced with more complicated cases in practice than what they 

learnt in class, as a result they sought advice from the nurse who was the main learning 

source of the HVs. The gap between learning and practice was also mentioned in the studies 

in nurses (Ajani and Moez, 2011; Al Awaisi et al., 2015; Lee and Sim, 2020). However, 

these studies cannot be compared with this study due to the difference in sample and learning 

subjects.  

Although there are many studies focused on the teaching process and how it impacts upon 

knowledge, this current study found that learning was based on the HVs existing knowledge. 

The HVs stated that although they were educated by the nurse, their learning was based on 
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their own individual and background knowledge. Whilst the HVs were taught the same 

topics by the nurse in the same class, their learning was not comparable but was instead 

dependent upon their existing knowledge base. The respondents felt that colleagues who 

were initially knowledgeable learned more whereas those with less knowledge at the outset 

were likely to learn less. As mentioned in the study results on page 234, one HV observed 

that “we were well educated by the nurse however, the learning outcome was based on the 

individual, for me, I think that I got the diabetes knowledge from the nurse preceptor less 

than others who already have more knowledge”. This can be explained by constructivism 

learning theory in which prior learning plays a key role in the process of learning, the learner 

constructs, and develops new knowledge based on their previous learning (Bada and 

Olusegun, 2015). 

This study's findings can be also explained by the adult learning theory, as this theory 

mention a positive and friendly classroom environment can keep adults engaged and 

motivated to learn, and adults tend to learn better from their experiences and their past 

knowledge (Falasca, 2011). The current study illustrated the unsuitable classroom 

atmosphere, including large class sizes, noisy classes and peer pressure that discourage the 

HVs to involve in the class. These findings highlight the importance of employing strategies 

which can help the teaching organiser to manage the classroom atmosphere and handle 

negative peer pressure. In addition, although the adult learning theory views the benefits of 

existing knowledge and experiences as it facilitating adult learning. It may raise the question 

about the learning outcome and how to educate the people with different experiences and 

knowledge backgrounds, particular the HVs who are lay people with a variety of knowledge 

and experiences. The HVs in this study also point out that the different prior knowledge 

leads to different learning outcomes.   Therefore, this study highlights the importance of 
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diversity in the classroom. In addition, this study points out the necessity to design the 

teaching activity and module that the HVs from various backgrounds can follow. 

Theme 5 wanted to learn more 

HVs with high knowledge scores ‘Wanted to learn more’. These HVs had greater motivation 

to learn due to the impact that the increased knowledge had on their practice and to update 

information about diabetes. The findings were similar to community health workers in other 

studies, as training increased their knowledge or performance (Gill et al., 2011; Hamer et al., 

2012; Miller et al., 2012; Greenspan et al, 2013; Puett et al., 2013). 

Greenspan et al (2013) found findings like those of our high knowledge volunteers when 

exploring the views of community health workers in Tanzania. Greenspan and colleagues’ 

(2013) participants viewed the training as a motivator as it was a way to improve their 

knowledge helping them to perform their job and gain money. Although Greenspan et al 

(2013) conducted semi-structured interviews with community health workers, the current 

study focuses specifically on diabetes training, while Greenspan and colleagues adopted            

a more generic stance. In addition, the findings are also in line with other studies of 

community health workers in Africa (Gill et al., 2011; Hamer et al., 2012) and Asia (Miller 

et al., 2012; Puett et al., 2013), whose knowledge and/or performance improved following 

training.   

The HV also reported that they wanted to learn at home preferring the self-directed learning 

because they experienced barriers to learning, many of which are outlined previously.  

Robinson and Persky, 2020) argue that this type of learning is profitable and allows the 

learner to set a goal, choose the time and structure their learning around their needs (Loeng, 

2020; Robinson and Persky, 2020). However, this learning requires the learner to be 

motivated, (Robinson and Persky, 2020) to take responsibility for their own learning (Loeng, 
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2020) and possess the skills to order their learning. Murad and colleagues (2010) conducted 

a systematic review about the effectiveness of self-directed learning (SDL) in health 

professions education, and they found that SDL was associated with a moderate 

improvement in knowledge when compared with traditional learning methods. In addition, 

they found that the SDL was recommended for adult learners, advanced learners, and the 

context in which the learner had limited to access the academic institution or teachers. It 

could also be used as a supplementary method of learning if the learning content was large 

(Murad et al., 2010). To develop the SDL for the learner, the learner should be involved in  

selecting their learning methods, resources and the way to access resources which are 

suitable for their learning style (Murad et al., 2010).  However, whilst these results are 

promising it should be recognized that the HV sample studied in this thesis differs greatly 

from the qualified professionals included in Murad’s study. It would therefore be essential 

to undertake work with the HV population prior to any roll out of SDL.  

The adult learning theory can provide a possible explanation for this theme as this theory 

pointed out that adults seek continuous learning formulated on personal interests, wants, and 

needs (Falasca, 2011). The HVs of this study pointed out that attending the continuous 

training was driven by their own accord, desire to update and improve knowledge as they 

perceive the training are beneficial for their job. The study also supports that the HVs’ 

learning was driven by internal motivation.  

This study informs the HVs’ course creator to highlight the importance of the internal desire 

to learn and look for a way to create the HVs’ desire to learn. The findings also highlight the 

importance of providing continuous support and resources for the HVs for updating and 

continuing their learnings. 

Theme 6 Lack of motivation 
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Lack of motivation to learn was found solely in the low knowledge group, the HVs describe 

the reasons behind the lack of motivation as learning does not matter in their job, they were 

not valued like the health professionals and there was a lack of interest surrounding the topic 

of diabetes.  These feelings of reduced value are likely to reduce the HVs internal motivation 

(Falasca, 2011).  Indeed, Falasca (2011) found that doubting the value of learning and having 

concern about the negative results of learning creates a barrier to learning. The findings were 

similar to the study of Eisen et al (2015) where medical students in the US who were not 

interested in a learning topic (dermatology course) tended to have poorer scores than those 

who were interested in the learning topic. The lack of motivation to learn was also found in 

a study by Dı̇şlen et al (2013) conducted in a high school in Turkey, which demonstrated the 

rationale behind the lack of motivation to learn in students and what makes them get 

motivated. These students had lack of motivation when: they cannot keep concentration, 

having health problems, shortage of material, while they felt motivated toward: start of                

a new subject, attractive equipment, communication, positive reinforcement. Community 

trust, prestige and recognition were identified as non-financial incentives that can increase 

community health workers’ motivation, self-esteem and performance (Amare, 2009; 

Chibanda et al., 2011; Alam et al., 2012; Dil et al., 2012; Razee et al., 2012; Smith et al., 

2013). However, HVs with low knowledge in this study seemed to lack motivation due to 

the shortage of non-financial incentives, as they said that they were not valued by the 

community. 

The findings refuse the idea motivated to learn by internal factors rather than external which 

is described by the adult learning theory. Although the findings support that intrinsic 

motivation influent the HVs’ motivation to learn. Only those with high knowledge levels 

were motivated intrinsically; whereas, others were not. It can be seen that the high 

knowledge group were motivated by a desire to learn, while the other knowledge groups 
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were motivated by extrinsic reward such as monetary incentive, especially the HVs with low 

knowledge group as they were not motivated by intrinsic motivation. 

The findings also reject that the HVs motivated to learn by internal factors rather than 

external, as both intrinsic and extrinsic motivation may have a positive influent on the HVs 

in this study. This thesis has added further evidence that the HVs were motivated by internal 

and external factors. 

The HVs in this study described barriers to learning including questioning the merit of the 

learning itself using terms such as ‘Is the training worthwhile? They describe ‘Physical 

barriers’, ‘Time constraints’, ‘Classroom limitations’, ‘wanting to learn more’ and a ‘lack of 

motivation’. In this study overall HVs experienced several barriers of learning about diabetes 

which reflected the current training which may possibly affect their learning outcome. 

However, high knowledge participants were motivated to learn whereas low knowledge 

participants lacked this motivation.  As with the current study, motivation has also been 

noted in other studies as a factor influencing the learning outcomes of learners (Cavas, 2011; 

Kusurkar et al, 2013; Chan and Norlizah, 2017). Cavas (2011) and Chan and Norlizah (2017) 

have both reported similar findings reporting that those with a high motivation to learn 

demonstrated higher levels of achievement compared to those with less motivation. It is 

worth noting that these results are comparable despite the difference in the sample, age, 

subject, tool, achievement classification, and the study methods.  

Motivation can be classified into intrinsic and extrinsic motivation (Legault, 2016). Intrinsic 

motivation (IM) is the motivation that emerges from inside such as being satisfied, joyful, 

and interested, while extrinsic motivation (EM) is the motivation that arises from an external 

(outside) or social force such as reward and incentive (Legault, 2016). In this study, the low 

knowledge group showed the lack of IM to learn about diabetes as they viewed learning 
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about diabetes as uninteresting, does not matter to their jobs, and useless as they thought the 

patients were already educated by the health professionals. They also had a limited role of 

giving advice about diabetes. In contrast, in the high knowledge group, they had IM to learn 

about diabetes as they viewed learning about diabetes as knowledge improvement and 

impact on their job role and useful. In addition, the IM relies on the social environment to 

perceive competence which can be minimised and maximised, e.g. positive feedback and 

verbal praise can increase their IM (Legault, 2016). Therefore, the lack of motivation in the 

low knowledge group could possibly be due to obtaining negative feedback on their 

competency from the patients in the community as they were not valued like the health 

professionals hence it may possibly explain why the low knowledge group had lack of 

motivation to learn about diabetes. 

As explained above, IM that is based on personal feelings toward the learning topics by 

engaging the learning when they feel joyful, satisfied, and interested. Nevertheless, how does 

one motivate HVs to learn if they did not want to learn about diabetes? Extrinsic motivation 

should be employed to keep promote learning, as this type of motivation is gained 

completely externally (reward from outside), and can sometimes help to promote the 

behaviour which is not acquired from IM (Legault, 2016). This type of motivation can be 

compared with behaviourist learning theory, as reinforcement is used to help increase the 

probability of repeating the desired action (Aliakbari et al., 2015). In this study there was a 

lack of reinforcement which for some affected their motivation. Although all HVs groups 

stated that attending the training was voluntary and not mandatory, in the low knowledge 

group they viewed the training as ‘could be missed’ due to it being ‘unpaid’, whilst in the 

high knowledge group they attended the training of their own accord. Based on findings, the 

lack of positive reinforcement (e.g., financial reward, incentive) and the lack of penalty in 

not attending the training, may explain the lack of motivation to learn in the low knowledge 
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group. The finding showed that as the low knowledge group had a lack of internal 

motivation, they require external motivation to motivate their learning, however, they did 

not achieve this due to there being a shortage of EM in attending the training, hence they 

had a lack of both IM and EM, which may possibly explain the lack of knowledge in the low 

knowledge group. This contrasts with the high knowledge group where learning motivation 

was solely driven by IM. 

This finding can again be explained by behaviourist learning theory. The learner plays the 

role of the respondent to the environmental stimuli (Kay and Kibble (2016). This learning 

theory used positive reinforcement and sanction to shape the desired behaviour, and as this 

learning is driven by reinforcement and punishment, it means that learning does not happen 

without stimulus (Rostami and Khadjooi, 2010). In this study, the HVs perceived training as 

voluntary, with no reward or punishment if they left class early, or missed the class. In 

addition, the low knowledge group perceived that the knowledge did not matter for their job 

(no reward or punishment), and they were not valued by the community (non-financial 

incentives), while high knowledge group viewed knowledge as essential for their job, hence 

reward and punishment could play a key role as the learning motivation in this study group. 

This finding is in line with the previous study of Hoque (2013) who conducted experiments 

to compare test results amongst 100 students with and without learning reinforcement in five 

schools in India. The author found that students that received positive reinforcement (praise, 

grades, medals, pens and trophies) recorded higher average scores than those whose actions 

were not reinforced. Students in the reinforced group had a high level of interest, satisfaction 

and were willing to volunteer answers and ask questions when compared with students 

whose actions had not been reinforced. In contrast this group were less willing to participate 

and interact with the class. However, Hoque’s study (2013) results cannot be directly 

compared with this study due to a difference in the population, teaching and learning system. 
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Hoque’s study (2013) was conducted in schools where students received compulsory 

education, while this study focused on volunteers educated about diabetes by health centre 

staff.   

According to the findings, it is therefore clear that those in the high knowledge group had a 

greater motivation to learn than other knowledge groups, suggesting that motivation to learn 

is vital to the learner’s success.  

8.11 Conclusion 

This study was conducted to explore the HV’s learning experience about diabetes. The 

findings indicated a conflict between job and family roles amongst the female HVs. They 

articulated how they were unable to balance their domestic tasks and work responsibilities 

due to family commitments and felt that this conflict affected their learning The participants 

also explained how their memory and illness caused them to be absent from class; hence 

they were unable to follow the lesson when they missed the class.  In addition, the large class 

size influenced their willingness to engage with the lesson and the increased noise meant 

they could not concentrate. While the HVs with high knowledge scores stated that they were 

motivated to learn to impact practice, those in the low knowledge group voiced their lack of 

motivation, feeling of being valued and interest in the topic. The findings of this study 

provide a greater insight into the learning journey that the health volunteers experience. 

Whilst stage 1 of the study provided an understanding of the HVs knowledge levels, stage 2 

provides a clearer insight into why these knowledge levels differed. Recommendations for 

future research from this study are discussed in the next chapter. 
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Chapter 9 Integrated Findings and Discussion 

9.1 Introduction 

As described in the previous chapter, the author employed an explanatory sequential mixed 

method design to assess the HVs’ knowledge of diabetes. A questionnaire based quantitative 

study assessed the knowledge levels of the health volunteers. The origin of these levels of 

knowledge and the learning journey was explored with semi-structured interviews in phase 

2. This chapter will discuss the integration of the findings of both studies. 

This integration process is concentrated on how the qualitative interviews that focussed on 

the learning experience of HVs with different levels of knowledge helps to explain how this 

knowledge was gained and the perceived barriers.  

9.2 Discussion of the findings 

The HVs’ diabetes knowledge level 

Quantitative study: Three quarters of respondents possessed either low (N= 100, 25.6%) 

or moderate levels of diabetes knowledge (N=186, 47.7%). The remaining quarter were 

noted to possess high knowledge levels (N=104, 26.7%). 

Qualitative study: The HVs from all knowledge levels reported that they experienced 

learning barriers including physical and psychological barriers, time constraints, classroom-

teaching and knowledge limitations. Furthermore, they seemed to doubt the value of the 

training. However, despite these barriers, the high knowledge group appeared to have the 

motivation to learn, while those with low knowledge appeared to lack motivation to learn. 

Data integration: The qualitative study suggests that learning barriers may affect the 

knowledge levels of the HVs, leading to a knowledge deficit among some HVs. However, 
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the study was not designed to test such a hypothesis and it is therefore unwise to draw such 

conclusions without further investigation. Nevertheless, motivated HVs were able to achieve 

greater knowledge levels despite some learning barriers, highlighting the important role that 

intrinsic and extrinsic motivation play in education. As has been stated, the study was not 

designed to investigate the impact of these additional variables on educational outcome but 

the qualitative insight, whilst interesting in its own right, has created a hypothesis for future 

work.  

Discussion: Most of the HVs in this study lacked sufficient knowledge of diabetes (moderate 

and low knowledge groups). The HV is required to have sufficient knowledge to advise and 

care for people with diabetes in the community. In addition HVs act as the first point of 

triage upon which additional services are stratified. As has been stated earlier in the thesis, 

The health system is Thailand is classified into three levels; Primary, secondary and tertiary. 

The three levels of medical care are connected through a referral system. Primary medical 

care as the name suggests is the first contact point for all beneficiaries. Patients are not 

allowed to progress to secondary or tertiary medical care without referral from primary care. 

If the HV who is the first point of contact in the community and the gatekeeper to subsequent 

care has sub-optimal knowledge, then the triage process becomes flawed and patients who 

require earlier interventions are likely to be missed. This outcome is likely to negatively 

impact the patient but will also increase healthcare costs. This finding is in line with a 

Kenyan study by Irwin et al (2015), who employed a 15-item test to assess rural community 

health workers’ knowledge of diabetes. One hundred and thirty-three community health 

workers participated, achieving a mean percentage grade of 52%.  However, the 

respondents’ scores varied across subject areas. The participants achieved a percentage score 

of 37%, 53% and 68% when their general pathology, diabetes treatment/management and 

risk factors/ complications were assessed respectively. Unfortunately, Irwin did not detail 
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the validity and reliability of the questionnaire used and I am therefore cautious when 

comparing the findings with this thesis, given the difference in the sample, study context, 

and assessment tools used. In addition, Irwin and colleagues (2015) presented only mean 

scores and percentage scores for each topic, whereas the current study reports the percentage 

of people choosing correct and incorrect answers and classified the HVs knowledge levels 

into high, moderate and low knowledge based on the Bloom’s taxonomy (Bloom et al., 

1971).  

Contrary to the findings in this thesis, previous Thai studies that have explored HVs 

knowledge of diabetes have shown high levels of knowledge (Prombutr et al., 2015; 

Srijompon and Muktabhant, 2018). Quasi-experimental research by Prombutr et al (2015) 

conducted with 30 Village Health Volunteers (VHVs) living in northeast Thailand, reported 

that the majority of the participants possessed high knowledge of diabetes and hypertension 

(70%). These knowledge levels were increased to 93.3% following an educational 

programme. However, the classification criteria for the knowledge group were different from 

the current study, the author used a different tool which was comprised of 19 knowledge-

test items of hypertension and diabetes care. In addition, the content validity of Prombutr’s 

survey was only 0.62 and the reliability value using the Kuder Richardson 21 tool (KR- 21) 

was 0.77 which is below the minimal acceptable value. Moreover, Srijompon, and 

Muktabhant (2018), completed a study with 151 HVs in which the authors found that around 

68% of HVs possessed high knowledge levels, and they employed a similar classification 

criterion for diabetes knowledge level based on Bloom’s Taxonomy. Srijompon and 

colleagues (2018) recommend that, regular training should be provided for the HVs to 

enhance their knowledge and confidence in their practice. They stated that the HVs had high 

knowledge of blood sugar testing due to the formal education, and the HVs can access to the 

information once they completed the training. However, around one-fifth of the participants 
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had not received formal training of the topics, as they were new HVs. They learned from 

their peers and the health staff. Hence, the difference in the type of knowledge tested and 

previous teaching exposure may explain the difference between both sets of findings.  

The findings of this thesis suggests that the HVs’ lack of knowledge may have been affected 

by a number of barriers, which include both internal and external influences. These barriers 

can be classified into three groups: before class, during class and after class.  

 Before class 

Some HVs did not attend regular training due to illness and role conflict. This was especially 

relevant for females. Training was also viewed as voluntary and was therefore not valued. 

Interestingly, whilst the results of previous studies also report regular classroom absence, 

they note the use of numerous online platforms to increase engagement. (Wilkie and Jones, 

2010). The findings contrast with this thesis where the HVs did not appear to value the 

training: they were regularly absent, were often late to class and left early. However, they 

cite role conflict as a major factor. The contrasting findings may have been caused by the 

different emphasis placed on the learning by the employer and the HVs’ individual 

perceptions. The training in this current study was undertaken on a voluntary basis, and was 

described as unimportant, not impacting on the HVs’ role and was therefore not prioritised.  

Conversely, the training described in Wilkie and Jones’ (2010) study was compulsory, 

absence from class may have affected the students’ learning outcome and educational 

progress. Therefore, students prioritised their learning. This finding can be explained by 

Behaviourist learning theory, as learning is driven by reward and penalties (Hunt and 

Chalmers, 2012), and learning does not happen without stimulus (Rostami and Khadjooi, 

2010). In the current study, the HVs received no reward for attendance and were not 

punished if they left class early, or missed the class, hence many did not attend the training. 
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This finding highlights the importance of arranging, making and sustaining connection with 

those who fail to attend the training by using reward and punishment to motivate the HVs to 

attend the class. However, this reward does not always need to be monetary. The sessions 

themselves were not valued, demotivating the HV further. Undertaking a simple training 

needs assessment and delivering sessions that are perceived as valuable to the HV role could 

act as a motivator without any additional resource.  

During class 

The HVs considered the large class sizes of around 100 HVs as a barrier to learning. Regular 

interruptions from noisy class mates reduced their ability to concentrate and demotivated the 

HV’s further. In addition, the HVs experienced pressure from peers not to ask questions thus 

limiting the learning time and opportunities to engage. Moreover, older HVs reported                

a limited ability to concentrate arguing that there was a need for more flexible teaching 

methods.  

A number of previous educational studies have reported the negative impact of large class 

sizes on the students’ learning (Harfitt, 2012; Yelkpieri et al., 2012; Bahanshal et al., 2013). 

In addition, our HVs reported the impact of classroom noise on the quality of their learning, 

a finding which is supported in university students (Braat-Eggen et al 2017), primary school 

(Bulunuz et al 2017) and in elementary school (Bhang et al 2018). Bulunuz and colleagues 

(2017) conducted a study in private and public primary schools in Turkey and found that 

students from both settings experienced noise pollution emanating from inside and outside 

the schools. They reported that they were annoyed by noise from students shouting, 

screaming and other noise from physical movement during the lesson. Therefore, the 

students thought these noises impacted on their achievement. The results of the present study 

also align with the work of Bhang et al (2018) which was conducted in a Korean elementary 
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school, however, the main sources of noise came from road traffic. Similarly, Braat-Eggen’s 

study which performed the survey in the 496 students studying in university in the 

Netherlands, they reported that students were distracted by noise when carrying out cognitive 

tasks. As a result, over half (57%) of the participants used earbuds when they heard the noise. 

However, Braat-Eggen and colleagues’ participants were not classroom based. They focused 

on informal learning spaces referred to as “Open Plan Study Environments” such as a library 

where students performed individual and group study activities.  

Peer support has been shown to both encourage (Lee and Shute, 2010; Zain et al., 2012; 

Kiefer et al, 2015) and discourage (Harfitt, 2012) learning. The protagonists of constructive 

learning theory argue that collaboration between students and peers in the classroom 

enhances learning (Bada & Olusegun, 2015). Several studies previously discussed in chapter 

8 have shown that peer support promotes engagement in the classroom and positively 

influences academic performance (Lee and Shute, 2010; Zain et al., 2012; Kiefer et al, 2015). 

However, the findings of the current study indicate that the opposite is also true. The HVs 

were subjected to peer pressure inhibiting their classroom learning. This finding aligns with 

those of Harfitt (2012), who noted the negative impact of peers in the classroom, the students 

felt discomfort and poor treatment from their peers when they made mistakes in the class. 

The current study highlights the importance of classroom management and the important of 

creating an environment where positive peer support can enhance learning.  

After class 

It was found that some older HVs were unable to retain information and reported differences 

in prior knowledge compared to younger participants. In addition, HVs highlighted a theory-

practice gap, noting a lack of relevance of the classroom sessions to their real cases. They 

therefore felt unable to advise their patients. 
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This study emphasises that memory and existing knowledge levels impact on the HVs’ 

learning outcomes.  The effect of prior knowledge and memory on the learning can be 

explained by two learning theories: constructivism (Alanazi, 2016) and cognitive learning 

theory (Yilmaz, 2011). Both theories describe prior knowledge as the key role in the learning 

process. In constructivism learning theory, the learner constructs and reconstructs their 

knowledge, based on their prior knowledge (Alanazi, 2016). While in cognitive learning 

theory, the learner collects new information and then connects this information to their 

existing knowledge base (Yilmaz, 2011). The theories have been supported in previous real-

world studies that have assessed the effect of prior knowledge on the learners’ attitude to 

learning, behaviour, and learning performance (Song et al., 2016; Li, 2019). These studies 

found that learners who possessed high prior knowledge and a more positive attitude to 

learning, performed more successfully than those with low prior knowledge (Li, 2019). 

Moreover, Song et al (2016) conducted a study with medical students and found that their 

prior knowledge influenced the knowledge recall, comprehension and clinical reasoning. 

Song and colleagues (2016) also stated that those with high prior knowledge tended to have 

higher self-efficacy, value the learning task and seek satisfactory outcomes in learning 

compared with those with lower prior knowledge. In addition, Taub et al (2014), reported 

that learners with high prior knowledge dedicate significantly more time to engage with self-

regulated learning than those with low prior knowledge. Based on these learning theories 

and previous studies it is indicated that, the difference in the HVs’ prior knowledge about 

diabetes may have affected their learning and led to the difference in knowledge levels. This 

study’s findings support the learning theories and previous studies, and further accommodate 

the importance of existing knowledge in learning among the HVs. It is necessary to assess 

the HVs’ prior knowledge to find out the gap of knowledge and identify weaknesses before 

creating lessons.  
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In addition, as mentioned above, a theory-practice gap was found in the current study. The 

HVs could not always integrate the knowledge they learned from class with their practice. 

Therefore, they could not provide effective care for the diabetic patients in community. The 

theory-practice gap is not a unique issue for the HVs, and has been found in previous studies 

with healthcare professionals (Roshan Essani and Ali, 2011; Mahmoud, 2014; Bouchlaghem 

and Mansouri, 2018; Mahmudi, 2018; Safazadeh et al., 2018; Kerthu & Nuuyoma, 2019; 

Salifu et al., 2019; Lee and Sim, 2020).  

The HVs within this study felt that the classroom teaching did not prepare them to work in 

the community. They have been taught only basic content which was not enough to perform 

effective care for diabetic patients. The HVs could not handle the more complex cases as 

they have not had the required training. This finding was highlighted in a study by Roshan 

Essani and Ali (2011), who stated that paediatric nurses in a tertiary care hospital in Pakistan 

perceived that they had a gap in their knowledge and practice as they had not been taught 

some topics in schools. They also expressed that they could not apply taught skills to patients 

across varying ages. Therefore, they could not provide effective care for their patients. 

Hence, the nurses were anxious about their performance as they could not educate the 

children and parents. The gap between college education and clinical practice was also 

shown in newly graduated nurses in South Korea (Lee and Sim, 2020). The nurses in a study 

by Lee and colleagues found that college education was not sufficient to transition the nurses 

to work in clinical practice. They learned only fundamental skills and some nurses could not 

apply what they learned in college to their practice.  They also noted that some skills were 

taught on the ward that were not considered in the college. Recognising this gap between 

theory and practice, the authors recommended changing the teaching methods to use 

scenarios based on actual cases.  
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A lack of teaching and practice time in the classroom were highlighted in this study. 

According to the Health Department of Thailand (2008), the HVs were taught about 

hypertension and diabetes for approximately three hours in their first training programme. 

As mentioned in the previous chapter, the HVs in Thailand were lay persons who volunteer 

to work in the community. However, they were expected to attend monthly training sessions 

at the health centre. However, with multiple agendas and limited time, the HVs stated that 

they rarely obtained information about diabetes in the meetings because diabetes contents 

were not included in all monthly meeting agendas. Therefore, they learned about diabetes 

around 2-3 time a year.  In Thailand, diabetes is not the core content of the initial course of 

the HVs, but diabetes was one part of the non-communicable disease content (Primary 

Health Care Division, 2007; The Health Department, 2008). Therefore, the practical time for 

diabetes training is quite short. In addition, as the training is lecture based, it was not 

sufficient to prepare the HVs for the real situations they experience in practice. This study’s 

findings are in line with the study of Salifu et al. (2019). Nurses in poor resourced areas of 

Ghana perceived that the education programme did not support the learner’s clinical practice 

(Salifu et al.,2019). The school lacked tools to demonstrate essential concepts and skills, it 

provided only theory. The nurses felt that the clinical practice activities demonstrated were 

routine and limited, and failed to generate interest. In addition, the time for clinical 

placement was limited as they practised in the hospital only once a week, thus it did not 

promote clinical learning. The nurses felt that school teaching promoted rote learning and 

did not encourage the nurse to develop their problem-solving skills. Limited-time in clinical 

practice was also highlighted as an issue for student nurses in a Namibian study (Kerthu and 

Nuuyoma, 2019).  

The theory-practice gap results in limited practical knowledge which inhibits the learners’ 

performance, this is exacerbated when it is accompanied by a lack of experience in clinical 
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practice. According to the experiential learning theory, a person develops their knowledge 

through experiences (Kolb, 1984, p. 38).  This theory develops the learner’s thinking and 

problem-solving skills (Akella, 2010; Krbec and Currie, 2010), hence, knowledge does not 

happen without experience. Based on ELT, the theory-practice gap may cause a lack of 

knowledge of the HVs, if the HVs have not had experience or have not been practising some 

skills in the classroom. They will have difficulty providing healthcare for the patients in the 

community. However, the theory-practice gap can be reduced by developing the curriculum, 

creating collaboration between the education faculty and nurses, and producing a standard 

clinical guideline (Shoghi et al., 2019). The nurse experts in a study by Shoghi and 

colleagues stated that the contents in the nursing curriculum should be adjusted and reformed 

adding clinical theory to the curriculum. In addition, an essential aspect of practice 

experiences should be discussed in the classroom when performing theoretical instruction. 

Furthermore, it is the responsibility of the education faculty and research centre to develop 

guidelines from available global guidelines and then include them in the academic 

curriculum. Roshan Essani and Ali (2011) recommended increasing clinical hours in the 

curriculum to enhance learning in the final year. Roshan Essani and colleagues also advise 

that the nursing school should collaborate with the nursing service to develop the curriculum. 

The nurses should be more educated about reality-based clinical aspects, and the educators 

should monitor and re-evaluate the curriculum to affirm that the essential skills and 

knowledge for practice were achieved. Importantly, the nurse students and new nurses 

should take responsibility to be adult learners. They should learn on their own by using 

available resources. In addition, the educator was reported as the key person to help the 

student overcome the theory-practice gap (El Hussein and Osuji, 2016). El Hussein and 

colleagues concluded that the educator should apply theory and construct learning activities 

to support the learners to link theory knowledge (the idea) to the real situation. A report by 
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Wall and colleagues (2014) showed the benefits of simulation in reducing the theory-practice 

gap in Australian undergraduate nurses, as simulation reinforces the student’s critical 

thinking and self-reflection. This strategy also allows the students to practise clinical skills 

in controlled environments. From the findings and evidence, the implication is that the 

context curriculum about diabetes for HV’s should be adjusted and based on real cases and 

practice.  Essential experiences should be included in the classroom teaching. In addition, 

simulation should be applied in classroom teaching to prepare the HVs for community 

service. To bridge the gap, whilst the educator or curriculum developer should be involved 

in this process, the HVs should also take responsibility to learn on their own from available 

health information resources to enhance their knowledge and skills. However, this can only 

be achieved with appropriate motivation and value.  

The difference between high and low knowledge 

Motivation can be classified into intrinsic and extrinsic motivation (Legault, 2016). The HVs 

in this study received no extrinsic motivation and only those in the high knowledge groups 

were intrinsically motivated by the value of learning, while low knowledge groups received 

negative feedback and were not valued by the community, which may have acted to 

demotivate them. 

Motivation to learn has been described in numerous theories including expectancy value 

theory, attribution theory, social cognitive theory, goal orientation theory and self-

determination theory (Cook and Artino (2016). According to Cook and Artino (2016), 

‘motivation is a function of the expectation of the success and perceived value’ in the 

expectancy value theory. While Weiner (1972) stated that motivation in future tasks was 

driven by attribution; high achievers had different motivation from low achievers. The 

success amongst high achievers was attributed to high ability and effort, whereas low 
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achievers believe that their failure was caused by a lack of ability (Weiner (1972).                     

In addition, social cognitive theory explains that learning is the result of an interaction 

between personal, behavioural and environmental factors and self-efficacy, which drives 

motivation (Cook and Artino, 2016).  Self-determination theory describes optimal 

performance as a result of intrinsic and extrinsic motivation (Cook and Artino, 2016).  

Finally, the goal orientation theory explains that the learner takes part in a task focused on 

goal mastery, which stimulates the learner’s interest and deep learning (Cook and Artino, 

2016). 

The HVs with low knowledge lacked motivation as they felt learning didn’t matter and was 

irrelevant to their role as in their view, patients had optimal knowledge and learned from the 

health professional. Indeed, they believed that the patients did not value the HVs’ opinions. 

These findings indicate that the HVs with low knowledge viewed learning as futile and were 

helpless. Learned helplessness inhibits motivation and occurs as a result of the reinforcement 

process which is described in the attribution theory and motivation of Harvey and Martinko 

(2009). They argue that if people believe that effort is pointless, success and recognition in 

their job or their organization cannot be obtained. Harvey and Martinko also described the 

phrase “why bother trying?” as the consequence of expecting to fail, if people believe that 

their effort is going to fail, they do not need to try, hence they show a lack of interest and 

have little value for their work. People are motivated to repeat behaviour if this behaviour 

leads to a desired outcome, however, motivation will be lost if they do not achieve their 

desired outcome (Harvey and Martinko (2009). 

Knowledge enhancement and gaining information updates were two motivating factors 

identified for HVs with high knowledge. To date, no study has explored the learning 

experiences of CHWs who possess different levels of diabetes knowledge. However, some 

recent studies have stated that CHWs with higher motivation levels were found to improve 
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their knowledge levels (Greenspan et al., 2013; Winn et al., 2018). There was evidence in 

Winn’s study that a personal desire to help the community, gaining knowledge and 

experience, community appreciation and a monetary incentive were motivating factors to 

engage in a training programme for CHWs in Western Kenya. Whereas, being recognized 

and respected by the community, and to obtain financial support were vital motivators for 

community health workers living in Tanzania in Greenspan's study.  In addition, according 

to Greenspan and colleagues, who used semi-structured interviews to elicit data, CHWs 

describe the training as a way of receiving essential information (gain knowledge) to 

function in their role and educate the community. 

Knowledge of diabetes topics  

Quantitative study: The vast majority of the HVs possessed adequate knowledge of 

diabetic complications including heart disease (N=351, 90%), foot complications (N=367, 

94%), kidney disease (N=333, 85.38%) and diabetic retinopathy (N=382, 97.95%). 

However, the HVs lacked knowledge of many others aspects of diabetes. These include 

exercise (N=41, 10.51%), diabetic drugs (N=127, 32.56%), cholesterol (N=111, 28.46%) 

and glucose monitoring at home (N=165, 42.31%). These results suggest that their 

knowledge base and possibly their training programmes have focused more on the potential 

impact of diabetes rather than the prevention and management of the condition.  

Qualitative study: To manage diabetes requires adequate staff and financial resources.  

Thailand is a middle-income country with a limited budget and a limited healthcare 

workforce. With these limitations, HVs have been introduced and were identified as the 

foundation stone of primary health care in Thailand for many decades. Management of 

diabetes is undertaken mostly in the community and HVs play a key role in prevention, 

detection and treatment of patients.  Consequently, HVs receive formal training to function 
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in this role but our findings have demonstrated the HVs experience multiple learning barriers 

that impacts their role. These barriers limit the HVs from gaining the knowledge required to 

function effectively in their role. Subsequently, many HVs are not sufficiently 

knowledgeable to carry out this role and patients may be placed at risk. 

Data integration: This mixed methods sequential design has enabled the researcher to 

provide greater insight into HVs’ knowledge of diabetes whilst providing an explanation of 

why some HVs were knowledgeable and others less so.  

Discussion: The findings of study-one indicate that the HVs lacked knowledge in several 

topics but possessed adequate knowledge of the complications of diabetes. Although study 

two showed that HVs were taught about diabetic diet, exercise, diabetic complications and 

diabetic medications, the sessions were considered too short and consequently they learned 

only basic content. They also viewed the topic of medication as complicated and beyond 

their role. In addition, the learning barriers that have been highlighted previously may impact 

on the HVs’ ability to understand more complex concepts.  

In Thailand, HVs are taught about diabetes prevention, management and complications in 

their initial training (Primary Health Care Division, 2007; The Health Department, 2008).  

In addition, follow-up training is delivered and covers topics such as diabetes (Department 

of Health Service and Support, 2013). The content is created by the Primary Health Care 

Division, Ministry of Public Health and includes general knowledge about diabetes, risk 

factors, basic screening, symptoms, complications, diabetes prevention, diet, exercise and 

foot care (Primary Health Care Division, 2012).  

Once the HVs receive their training, they can also access a digital copy of the content 

(Department of Health Service Support, 2021). Access to online resources is seen as a means 

of supplementing fundamental training with availability of numerous health resources such 
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as, the mobile app, DoctorMe, the Thai CV risk score (Department of Health Service 

Support, 2021), the HVs can communicate with their supervisor, share pictures and ask for 

a recommendation from their supervisor via apps (Ministry of Public Health, 2021). The 

HVs can learn either by attending a workshop or follow a step-by-step online guideline 

(Ministry of Public Health, 2021). Currently, according to the website Or Sor Mor. Com, 

around 300,000 HVs in Thailand registered to use the SMART Or Sor Mor mobile 

application, nevertheless, only a few HVs in the current study were registered to use this 

resource (Department of Health Service Support, 2021). Benefits of using Mobile Health 

(mHealth) have been reported in previous studies (Lemay et al., 2012; Surka et al., 2014), 

Use of mHealth amongst the CHWs worldwide were reviewed by Early et al (2019) who 

found that there were several countries, including developed and developing countries, that 

employed mHealth in their CHWs’ projects because mHealth had numerous benefits such 

as it is inexpensive, can be used with and without a broadband connection, it can be accessed 

in various areas and increases the self-efficacy of the CHWs. However, the limitations of 

using mHealth were also presented, noting that it relies on some technical knowledge and 

access to cell phone technology (Early et al., 2019). Moreover, most mHealth apps were not 

culturally relevant to some parts of the globe (Early et al., 2019). For example, in India, the 

study by Ilozumba et al (2018) found that the Mobile for Mother (MfM) mHealth app 

influenced the maternal literacy, however, this app was developed for regular use, it fails to 

overcome the Indian cultural context including the Indian social class system.  

9.3 Conclusion 

HVs within this study lacked knowledge of diabetes, with only one third achieving a suitable 

knowledge score. This suboptimal knowledge of diabetes occurred for numerous reasons, 

many of which are interlinked. An inability to attend training sessions as a consequence of 
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additional commitments, linked with a poor learning experience will no doubt have 

contributed to the poor knowledge levels. However, the HVs placed little value on the 

training, which when combined with inadequate financial reward and a perception of                

a restricted role resulted in limited educational development.  

The current findings indicate that, although, there are several resources available for HVs 

who wish to learn about diabetes, classroom training continues to be the predominant mode 

of delivery. HVs in Thailand lack access to online resources. Those HVs who were able to 

attend class-based training possessed higher knowledge levels compared to those whose 

attendance was limited.   

However, classroom-based sessions were not without their problems. HVs experienced 

several learning barriers as a consequence of large student numbers, such as interruptions, 

loss of attention due to noisy classes, unfavourable current teaching strategy, peer pressure, 

and limited physical function. In addition, personal memory, prior knowledge and the gap 

between the training and the real-world practice inhibited the HVs from learning effectively. 

Nevertheless, those with high knowledge were likely to be motivated whereas those with 

low knowledge levels were less motivated, highlighting the need to consider additional ways 

of motivating this workforce. 

 

  



 
 

274 
 

Chapter 10 Recommendation and Conclusion  

10.1 Introduction 

This final chapter will summarise the findings and outlines how these findings provide             

a contribution to the research literature. The study limitations and future recommendations 

will also be considered. 

10.2 Thesis conclusion 

This research aimed to assess the HVs’ knowledge of diabetes, using the HVs diabetic-

knowledge questionnaire and to explore their learning journey to provide insight into the 

barriers and facilitators to learning. Based on a mixed method approach, it can be concluded 

that HVs knowledge regarding diabetes is limited in some areas and should be enhanced to 

enable them to fulfil the requirements of their role. However, several barriers exist that 

impede learning. These barriers include doubting the value of the training, physical and 

psychological barriers, time constraints and classroom limitations.  

It is essential that these barriers are reduced to ensure that those wishing to develop their 

knowledge can fulfil their true potential. Reduced intrinsic and extrinsic motivation included 

monetary and nonmonetary incentives. Volunteers are likely to be not paid. Although the 

HVs can claim compensation this may not be enough to cover the cost of living. In addition, 

not all HVs were valued by the community which could impact their desire to learn.   

To our knowledge, this is the first study to explore the learning experience of HVs caring 

for people with diabetes in Thailand.  Previous literature suggested that HVs in Thailand 

were knowledgeable about diabetes, especially blood sugar tests. However, in the first study 

within this thesis it was demonstrated that while the HVs possessed good knowledge of 

diabetic complications their knowledge was suboptimal in several other topics (e.g.exercise, 
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diabetic drugs, cholesterol and glucose monitoring at home). The findings are worrisome 

because the literature suggests that diabetic patients also lack knowledge in these same areas. 

Although, previous studies have reported that HVs knowledge of diabetes increased post 

training, these studies have been undertaken with a select group of staff who were party to  

a defined intervention.  This thesis has provided evidence of the current real-world 

knowledge of HVs, and through qualitative exploration has provided greater insight into how 

this learning was acquired.  

Our study two found that organised classroom-based training was the primary source of 

learning for the HVs. Absence from training is likely to contribute to poor knowledge levels 

and yet due to means of education for those HVs who experience difficulties in balancing 

their time.  

In addition, we also highlight the influence of motivation on the HVs’ learning. Monetary 

and non-monetary incentives may be useful as a motivation for HVs to learn about diabetes, 

financial reward may be especially welcome for those with low family income. This study 

added evidence from the literature that although volunteering is likely to be an unpaid job, 

the incentive is important and necessary for motivating the Thai HVs’ engagement in the 

training and maintaining cooperation. These findings align with the principles of behaviour 

learning theory where reinforcement is seen to influence the learner’s motivation and may 

be a key driver in supporting a volunteer workforce.  Our findings illustrate the role that the 

HVs’ prior knowledge plays in their learning. Constructive and Cognitive Learning theory 

argue that learners create new knowledge by linking new information to their prior 

knowledge. Hence, the learner’s prior knowledge should be taken into consideration, before 

creating a teaching session. Whilst, this may be problematic, given the large numbers of 

students and different knowledge levels, it may be possible to divide HVs based on previous 
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knowledge. The training sessions could then be delivered at a level that is suitable for their 

learning.  

The findings from study-two also highlight the importance of memory in recalling 

information. The HVs perceived that poor memory may be caused by ageing, which is 

partially supported by the literature.  However, learning should go beyond simple recall and 

should provide the HVs with a deep understanding rather than superficial recollection.  

In addition to personal barriers, the classroom was identified as a learning barrier. The 

previous study reported that although the HVs attend the formal training, they have 

inadequate knowledge, however, it does not detail or find out why the HVs had insufficient 

knowledge once taking part in the formal training. This study document and provide evident 

support regarding the training context as well as the classroom organisation and class 

atmosphere which were believed as the HVs’ learning barriers.  Learning in large volumes 

in a noisy classroom distracted the HVs, making learning more difficult. Moreover, the HVs 

described peer discouragement. Pressure from peers resulted in limited opportunities for 

discussions and deeper learning. The HVs described how they were afraid of asking for 

further information during class for fear of reprisals from other HVs. These findings 

highlight the need for greater classroom organisation and positive peer support. Finally, the 

study revealed that the limited length of training and repetition of topics negatively affected 

the HVs ability to develop.  The HVs’ diabetes knowledge was focussed on complications 

resulting in large knowledge gaps in other important areas of diabetes care.  

This thesis has added further evidence that providing regular training is essential and 

beneficial for the HVs in Thailand as it enhances the HVs knowledge of diabetes, as this 

finding highlights the need to develop a more formal training programme that is sufficiently 

extensive to enable the HVs to cover a wide range of topics in genuine detail.  
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This thesis provided further evidence that the HVs perceive training as optional, they 

prioritise the paid job first. In addition, the HVs could not attend the training due to time 

constraints from family responsibilities. This highlights the limitation and challenges to the 

sustainability of employing volunteers to work in the healthcare system, particularly in 

chronic diseases which require continuous care. During this study, there were several studies 

published and recommended developing and providing the training course for the HVs to 

increase the HVs knowledge and performance.  However, it was not universal as some study 

stated that the increase in trainings and filling the report were not preferred by the HVs, as 

it reduced their flexibility.  Therefore, the take-home message from this thesis is although 

afford have been paid for developing the training course, it will be valueless if it is not 

created based on the volunteering context. Therefore, this study support that the learning 

course should be flexible for the HVs. In addition, it is needed for the healthcare personnel 

to monitor the HVs learning outcome and performance regularly. 

This thesis also adds evidence regarding learning theory which is essential for curriculum 

design. Learning theory allows the teacher to better understand how the learner learns, 

enabling them to develop learning strategies which are suitable for the learners.  

Based on this study's findings, we report that learning may be influenced by a combination 

of the four major learning theories including constructivism, cognitive learning, behaviorist 

learning and adult learning theory.  

Knowledge levels may be partially influenced by prior knowledge and experience of 

diabetes care, a factor relevant to adult learning, cognitive learning and constructivism 

learning theory where existing knowledge plays a key role in the learning process. This 

study's findings not only add new information about the current knowledge base of the HVs 

regarding diabetes, it also adds evidence that existing knowledge is essential for learning 



 
 

278 
 

and achievement, as it affects knowledge acquisition and application for problem-solving. 

In addition, our reservoir of experience and knowledge provides a foundation upon which 

we build. Whilst the lay HVs within this study came from different backgrounds, most of 

them had lower educational levels. It is therefore necessary to build a curriculum that meets 

these needs and enables deep learning and understanding. Surface or rote learning is based 

on memorization and can lead to a knowledge deficit where memory is impaired or not used 

frequently. The HVs report that poor memory causes a lack of knowledge about diabetes 

which suggests the latter approach may have been adopted. 

In constructivist learning theory, the student learns better through collaboration and 

problem-solving. Lack of participation in the classroom may limit learning. This lack of 

engagement and failure to focus on learning due to classroom noise and peer pressure may 

negatively impact the HVs ability to learn. However, learning does not just happen in the 

classroom, learning experiences outside of the classroom are also important, especially 

within a practice-based role. Consequently, the group of highly knowledgeable volunteers 

sought outside resources to enhance their learning.  

This thesis also adds evidence that reinforcement and reward influences the learner’s 

motivation to take part in certain behaviours. Financial and family commitments limited 

some HVs ability to attend regular training sessions. This is not unreasonable given the 

voluntary nature of the role. In addition, the value placed on the training, the perceptions of 

the role by the |HV and others, and the poor learning environment also negatively affected 

the learner’s willingness to attend the training sessions. Increased financial reward, improved 

learning provision and flexibility, and increased esteem may improve the motivation to learn. 

In this study, the HVs whose experience was not valued by the community were demotivated 

to learn and perceived that learning was not important to their role. 
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No single learning theory can be used to underpin and explain the HVs’ learning and their 

knowledge deficit. This thesis provides evidence that the HVs learning is influenced by 

several factors such as physical condition, ageing, personal motivation, work benefits, prior 

knowledge and experiences, and available time. In addition, female HVs prioritized their 

family and work role over education. Consequently, they missed the training classes. Despite 

these factors, many health visitors were motivated to learn, building on their previous 

experiences and more research should be undertaken to better understand this positive 

deviance. 

As above, this thesis has not only provided statistical evidence that supports the previous 

literature regarding the areas of diabetes care where HVs have ample knowledge, but our 

findings highlight important deficiencies that have not been studied by others. Identifying 

areas of limited knowledge and the learning barriers should underpin future training 

strategies. However, there were some limitations that are reported below 

10.3 Study limitations 

Although the study has enabled greater insight into both the knowledge levels and the 

learning journeys of HVs caring for people with diabetes in Thailand, some limitations are 

acknowledged. Firstly, the study was limited to one province of Thailand, Bangkok. This 

province was chosen due to its high prevalence of diabetes and its varying topography, 

including Inner City, Urban Fringe and Suburban areas. However, we accept that our 

findings may differ if the study was to be repeated in rural areas of Thailand.  

The second limitation was the data collection method used to measure HVs’ knowledge of 

diabetes in study one (quantitative study). Participants were asked to complete a self-

administered questionnaire. Whilst this method was chosen to gain a large volume of data 

from a large number of respondents, there is a possibility that participants could have 
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searched for answers using resources, such as textbooks or the internet. This could affect the 

validity of the results. To avoid this issue, the HVs should complete the questionnaire within 

a controlled environment. 

Thirdly, although the study provides evidence that the HVs were unable to access the training 

due to family commitments and time constraints, almost all the participants were women. 

The role of women in the family in Thailand may have affected the study results.   

Fourthly, although this study provided additional evidence regarding the HVs’ knowledge, 

it also raises the question of the relationship between knowledge and practice. As mentioned 

previously, knowledge is fundamental to deciding or solving problems in any situation. 

Therefore, adequate knowledge may support appropriate judgment. However, this study did 

not test the relationship between knowledge and practice. It highlights the importance of the 

further study to explore more.  

Finally, the study has been impacted by the global pandemic of 2020-21. Whilst this did not 

influence the study design or data collection, analysis and dissemination have been 

negatively affected. The researcher would have welcomed an opportunity to present the 

findings of this study to the participant groups and to an academic community where 

feedback could have stimulated further discussion and debate. 

10.4 Recommendations 

This is the first study to address the diabetes knowledge and learning experience of Thai 

HVs. HVs play a significant role in caring for diabetic patients in the community in Thailand 

and many other countries across Asia. Consequently, it is important that they possess 

sufficient knowledge to function in this role and help the patient to minimise future illness. 

Consequently, research studies with larger sample sizes covering wider geographical areas 

should now be considered. Moreover, studies that include multiple data collection tools such 
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as classroom observations, combined with controlled knowledge tests may provide an 

alternative account of HVs’ knowledge levels and an increased understanding of the HVs’ 

learning experience. The translation and cross-cultural adaptation of the knowledge tool 

undertaken within this study provides a valid and reliable tool from which the data can be 

generated when assessing knowledge levels. 

Furthermore, it would be helpful to explore the nurse trainers’ perceptions of the different 

teaching strategies that they employ and their understanding of the HVs’ learning needs. The 

findings from my interviews indicate that large class sizes inhibit the HVs’ learning. 

Therefore, a study comparing the outcomes of small versus large class sizes would provide 

further insight into the impact of the classroom size on the HVs’ achievement.  

Finally, the findings of this study indicate that the HVs’ prior knowledge affected their 

learning. Therefore, it is essential to assess prior knowledge before starting a new topic and 

educational provision is built on this knowledge base. Whilst currently online learning is not 

widespread within Thailand, internet access is destined to improve over the coming years 

and this approach may enable a more bespoke training programme for small groups of HVs 

thus ensuring that their limited time is focused on meaningful learning and a more 

knowledgeable workforce is produced.  
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Appendices 

Appendix 1 Questionnaire 

Part 1 Diabetes knowledge 

Item Question True False Do not 

know 

1 Insulin is produced by the kidneys.    

2 Injectable insulin is only essential in the 

treatment of insulin-dependent diabetes. 

   

3 Short-acting insulin begins to work 60 

minutes after injection. 

   

4 Normal fasting blood sugar is between 

70-100 mg/dl. 

   

5 LDL cholesterol is known as ‘good’ 

cholesterol. 

   

6 Diabetic patients should keep their blood 

pressure below 140/90 mmHg. 

   

7 Blood sugar levels between 70-125 

mg/dL is a life-threatening emergency. 

   

8 Diabetics are at an increased risk of 

developing heart disease. 

   

9 Diabetics are at an increased risk of 

developing foot complications. 

   

10 Urine testing is the best method for home 

glucose testing. 

   

11 Diabetics are at an increased risk of 

developing kidney failure. 

   

12 If a diabetic patient forgets to take their 

diabetes medication in the morning, they 

should take a double dose in the evening. 

   

13 Diabetics are at an increased risk of 

developing retinopathy. 

   

14 Diabetic patients can discontinue their 

diabetes medication when they feel their 

condition has improved. 
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Item Question True False Do not 

know 

15 Drinking alcohol enhances the effect of 

diabetes medication. 

   

16 Diabetics can share their diabetes drugs 

with other diabetic patients. 

   

17 Diabetics are NOT at an increased risk of 

developing kidney failure. 

   

18 Diabetic patients should be encouraged to 

check their feet for abnormalities. 

   

19 The presence of infection can cause an 

increase in blood sugar levels. 

   

20 Normal fasting blood sugar is between 

126 -250 mg/dl. 

   

21 When diabetics are ill, they should test 

their blood glucose more often.  

   

22 Diabetic patients should keep their blood 

pressure above140/90 mmHg. 

   

23 Diabetics are NOT at an increased risk of 

developing heart disease. 

   

24 Drinking sweetened drinks increases 

blood sugar levels.  

   

25 Diabetics are NOT at an increased risk of 

developing foot complications. 

   

26 Insulin is produced by the pancreas.    

27 The presence of infection can cause a 

reduction in blood sugar levels. 

   

28 HDL cholesterol is known as ‘good’ 

cholesterol 

   

29 Finger-prick blood testing is the best 

method for home glucose testing. 

   

30 Diabetics are NOT at an increased risk of 

developing retinopathy. 

   

31 Diabetics CANNOT share their diabetes 

drugs with other diabetic patients. 
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Item Question True False Do not 

know 

32 Drinking sweetened drinks does NOT 

increase blood sugar. 

   

33 Diabetic patients must NEVER 

discontinue their diabetes medication 

without discussing it with a doctor. 

   

34 Diabetics should exercise for a maximum 

of 20-30 minutes per session, 3 days a 

week. 

   

35 Diabetic patients should be discouraged 

from checking their feet for abnormalities.  

   

36 Short-acting insulin begins to work 15-30 

minutes after injection. 

   

37 When diabetics are ill, they do NOT need 

to test their blood glucose more often. 
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Part 2: Demographic data 

Please complete the following questions. 

1. Age                        years                         months 

 

Please mark (√) (choose ONE only)  

2. What is your gender? 

 Female 

 Male 

 Transgender 

 Prefer not to answer 

 

3. What is your current marital status? 

Single 

Married 

Divorced/Separated 

Widowed 

Prefer not to answer  

 

4. What is the highest level of education you have completed? 

Grade school  

High school  

Vocational certificate  

High vocational certificate 

Bachelor degree 

Master degree 

Doctorate degree 

Other (please state) ………..…………… 

5. How long have you been working as a Health Volunteer? 

        (please state) …………….. 
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6. Are you employed elsewhere? 

  No 

  Yes (please state)……………………………. 

 

7. Your family’s monthly income                        Baht 

8. What health centre do you work for? 

……………………………………………………….. 

9. Any other comments 

 

 

 

 

 

 

Thank you for taking part in this survey. 

I will also be conducting face to face interview, the purpose of the interview is to discuss 

with you your knowledge about diabetes and the preventions of its complications (you 

can find the full details in a participant information sheet for interview that was added 

with the same package of this questionnaire)  

If you would be interested in being interviewed please leave your contact details (phone 

and email address or your home address) and I will contact you at a later date to see if 

you would like to be interviewed or not. 

Phone: 

Email: 

Address: 

 

Please put only completed questionnaire and your contact details (if you prefer to join 

face to face interview) in the stamped addressed envelope that I prepared for you and 

return it via post by 10 January 2018. 
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Appendix 2 Interviewed guide 
Introduction key 

components: 

• Thank you 

• The interviewer 

name 

• Purpose 

• Confidential 

• Duration 

• How interview will 

be conducted 

• Opportunity for 

questions 

Signature of consent 

Hello, how are you? Thank 

you for taking the time to 

meet me today. 

My name is Jiraporn 

Chonmasuk, I am a PhD 

student of Liverpool John 

Moores University.  I am 

currently undertaking a 

research  study to look at 

the development of health 

volunteer’s knowledge to 

enhance the care of older 

people living with diabetes 

in the community in 

Thailand. You are invited to 

interview because you are a 

health volunteer that meet 

the criteria.  Your 

participation is voluntary 

and you free withdraw from 

the interview at any point 

without giving a reason.   

The interview should take 

no longer than 60 minutes. 

There are no right or wrong 

answers to the questions. If 

there are any questions that 

you do not wish to answer 

that is fine. The interview 

will be recorded and I may 

make some written notes in 

addition. All responses will 

be kept confidential. This 

means that your interview 

responses will only be 

shared with research team 

members and we will 

ensure that any information 

we include in our report 

does not identify you as the 

respondent.  

Do you have any questions 

about any aspect of the 

study before we start? 

-Conduct Interview once 

the interviewee signs 

consent 
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(Have they already signed 

the consent form? If not 

they could do this now) 

Are you happy to proceed 

with the interview?  

Research objective: to 

explore the HVs’ 

experience of learning 

about diabetes. 

• Ask factual before 

opinion 

• Use prompts as 

needed 

• Why did you 

become a health 

volunteer? 

 

Prompt 

-Could you explain more? 

-Is there another reason 

why you became a health 

volunteer? 

 

• Tell me about your 

role as a health 

volunteer and what 

this involves. 

 

Prompt 

-Can you describe your 

role? 

-What skill did you need to 

learn to do that role? 

-Anything else? 

• What training did 

you have to 

undertake to become 

a health volunteer? 

(formal and 

informal) 

 

• Please tell me about 

any training you 

have had specific to 

diabetes and its 

management?  

 

Prompts 

-Who provided the 

training? 

-What did the training 

include? 

-Was there any type of 

assessment? 

-Do you have any training 

updates?  

-Is there anything about the 

training that could have 

been included or 

improved?   

-Has this influenced the 

way in which you deliver 

care/ manage diabetes? If 

yes in what way? 

 
 • Have you learned 

about diabetes and 

its management 

from any other 

sources? 

-Did the information agree 

with what you were taught 

in your HV training?  
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-What do you think of the 

quality of the information 

provided from this source?  

 

-How do you know that the 

information quality is 

good/bad?  

 

-Has this influenced the 

way in which you deliver 

care/ manage diabetes? If 

yes in what way? 

• What diabetic topic 

would you like to 

learn about? 

 

-Why? 

-Can you give an example? 

- What you concern most 

of learning diabetes? 

• Is there anything 

else that could help 

you to learn about 

diabetes? 

 

• How does your 

knowledge of 

diabetes help you to 

improve your patient 

care? 

 

Closing key component 

• Additional 

comments 

• Thank you 

• Is there anything 

more you would like 

to add? 

 

This is the end of our 

interview, thank you very 

much for allowing me to 

interview today. 

 

I will be analysing the 

information you gave 

me. I will be happy to 

send you a copy to 

review at the time, if 

you are interested. 

Thank you for your time 
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Appendix 3 Initial code 

Initial code of low knowledge 
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Initial code of Moderate knowledge 
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Initial code of High knowledge 
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Appendix 4 Permission to use and adapt the instrument from the originated author 

 



 
 

390 
 

Appendix 5 

Target Population of Included Questionnaires 

There were no studies exploring the knowledge levels of diabetes of non-professional staff. 

Eleven questionnaires were developed for health care professionals whilst nineteen 

questionnaires were developed for patient use (Table 6). 

Diabetic diet 

Several studies included an assessment of dietary knowledge (n=9). Five studies included 

dietary questions in the patient questionnaires and four healthcare professional 

questionnaires included a measurement of dietary knowledge. 

Medication (oral and insulin) (n=8), Assessment of medication knowledge was included in 

both patient and healthcare professional questionnaires, this content was more likely to be 

found in health professionals than patients (n=5 and 3, respectively). 

Blood sugar monitoring (n=6) knowledge was measured in both patient and health 

professional questionnaires. However, this was heavily weighted towards the health 

professional with four out of six studies focussing on the professional group.  

Exercise (n=5) knowledge was included in five studies; three studies were focussed on the 

health professionals’ diabetes knowledge whilst two studies were directed at patients.  

Diabetic complications (n=5) knowledge was measured five studies, however, most studies 

(4 in 5) were focussed on patients, while one study was used to assess knowledge of the 

professional.  
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Symptom (n=4) knowledge was measured in both patients and professionals, but ¾ of these 

questionnaires were focussed health professional’s knowledge levels (n=3), only one was 

used with patients.   

Knowledge of Blood sugar range (n=2) was measured equally in both patient and health 

professionals 

Validity of the tools used 

According to Bolarinwa (2015), ‘validity expresses the degree to which a measurement 

measures what it purports to measure’. Validity can be assessed as face validity, content 

validity, criterion-related validity and construct validity (Taherdoost, 2016). Some studies 

only focussed on three basic types of validity namely: face validity, content validity, and 

criterion validity (Price et al., 2015). While some studies classified validity into construct 

validity, content validity, and criterion-related validity (Kimberlin and Winterstein, 2008). 

‘Content validity addresses how well the items developed to operationalize a construct 

provide an adequate and representative sample of all the items that might measure the 

construct of interest’ (Kimberlin and Winterstein, 2008). This validity relates to the degree 

to which the tool fully measures the construct of interest (Sangoseni et al., 2013). Kimberlin 

and Winterstein (2008), explained that due to the lack of a statistical test to determine if a 

measure represents a construct and covers a content area, this validity is based on the expert’s 

judgment, however, Sangoseni et al (2013) showed that the experts in the research subject 

not only reviewed the clarity and readability of the items, they also rated their judgment on 

the item via the content validity index (CVI) which was the statistical evaluation among 

those raters. The Criterion-related validity measures how the questionnaire results go against 
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or predict other instruments’ findings (Bolarinwa, 2015), this type of validity includes 

concurrence validity and predictive validity (Taherdoost, 2016). 

The majority of studies (n=20) used a panel of experts in the diabetes field to evaluate the 

content validity of the survey (El-Deirawi and Zuraikat, 2001; Findlow et al., 2002; 

Wongwiwatthananukit et al., 2004; Rothman et al., 2005; Wagner et al., 2005; Derr et al., 

2007; Huizinga et al., 2008;  Modic et al., 2009; Al-Qazaz et al., 2010; Collins et al., 2011; 

Koontz et al., 2010;  Eaton-Spiva and Day., 2011; Eigenmann et al., 2011; Schmitt et al., 

2013; Yacoub et al., 2014; Navarro-Flores et al., 2015; Weeks et al., 2015; Ahmedani et al., 

2016; Alhaiti et al.,2016; Alotaibi et al., 2017). Among those studies, six studies included 

the target participant to be the content validators (Modic et al., 2009; Al-Qazaz et al., 2010; 

Eaton-Spiva and Day, 2011; Schmitt et al., 2013; Yacoub et al., 2014; Weeks et al., 2015). 

Pre-test and cognitive interview 

Cognitive interviewing enhances a questionnaire’s validity (Egger‐Rainer, 2019). The 

benefits of cognitive interviews were reported in Egger‐Rainer’s study, as the author claimed 

that “cognitive interviewing turned out to be a valuable approach for revealing problems in 

an instrument, which would, otherwise, remain undetected and threaten validity”. Although 

it is time consuming to perform cognitive interviews, it is a valuable process to undertake a 

pre-test on a small sample. This method allows the developers to detect any possible unclear 

items (Tsang et al., 2017), any problems with the items, completeness and its user 

friendliness (Egger‐Rainer, 2019), and assess the necessary modifications that might make 

the question easier to answer (Patrick et al., 2011; Willis and Miller, 2011; Collins, 2015). 

This process is especially important, when using or translating a questionnaire from another 

language, as cognitive interviews are recommended to ensure that the translated version can 



 
 

393 
 

retain the same meaning and no words have become confused due to the translation (Tsang 

et al., 2017).  In the process, the respondents are asked to provide responses (verbally or 

open-ended question) on each item, whether they understood or not (Tsang et al., 2017). 

They are also asked, to suggest any possible item’ s for improvement, then the questions are 

adjusted or revised based on the recommendation (Tsang et al., 2017).  

The findings from literature reviews showed that six studies undertook pre-testing (Findlow 

et al., 2002; Derr et al., 2007; Koontz et al., 2010; Adibe et al., 2011; Saleh et al., 2012; 

Hernansdez and Hernandez, 2015) and four studies undertook cognitive interviewing in the 

target group (Wongwiwatthananukit et al., 2004; Huizinga et al., 2008; Amin and Chewning, 

2014; Navarro-Flores et al., 2015). Consequently, some questions were further refined due 

to being unclear or poorly understood. Three studies measured the readability by the 

readability test tool (Wagner et al., 2005; Koontz et al., 2010; Eigenmann et al., 2011). 

Although pre-testing and cognitive interviewing can help the researcher detect some items 

being unclear, two studies did not undertake any pre-testing or cognitive interviewing 

(Ahmedani et al., 2016; Zainudin et al., 2017). Furthermore, a questionnaire was developed 

to assess the physician and nurse, however, the pilot test was not undertaken with the nurse 

(Derr et al., 2007). 

Reliability 

Reliability is defined as a consistency of the measure. The reliability of the tools is the 

consistency of the tools to pose the same results when applied to same person at different 

times (Chanthong et al., 2009). The latter part of this statement recognises the limitations of 

such testing in that reliability when measured in one context cannot be assumed to be stable 

within another. It is therefore vital that testing is undertaken with a small sample of 
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respondents who meet the study criteria. Reliability can be divided into three main types 

namely test-retest reliability (consistent over time), internal consistency (consistent across 

items) and inter-rater reliability (consistent across different researchers) (Kimberlin and 

Winterstein, 2008; Price et al., 2015). As the test-retest reliability is consistent over time, 

hence a good tool should produce the same results over time (Price et al., 2015). The test-

retest was conducted by using the same tool with the same group at different times and then 

comparing results from both assessments. High test-retest correlation means the measure is 

consistent over time (Price et al., 2015). Internal consistency is the consistency of people’s 

responses across the item on the tool items.  Generally, all items should reflect the same 

underlying construct, and the people’s score on those items should be correlated with each 

other. The internal consistency can be measured by a split-half correlation, Kuder 

Richardson coefficient (KR) and Cronbach α (Heale and Twycross, 2015); a split-half 

assumes that the items in the questionnaire can be divided into two groups and each half of 

the question is expected to match the other half (Oluwatayo, 2012). The split-half correlation 

is performed by separating the survey items into two groups and then computing for the 

correlation between two groups, if the correlation is .80 or greater, it can be described that 

this survey has good internal consistency (Price et al., 2015). KR is a more complex version 

of the split-half test and more accurate than split-half test, however, it can only be used with 

dichotomous responses such as yes, no questions (Heale and Twycross, 2015). While 

Cronbach α is widely used to determine the internal consistency of an instrument (Heale and 

Twycross, 2015). Cronbach α is the mean of all possible split-half correlations for a set of 

items, the value of .80 or above can be considered as good internal consistency (Price et al., 

2015). Finally, inter-rater reliability, it can be performed by different researchers or 
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observers to rate their judgment into the same event or situation, it can be called inter-

observer agreement (Kimberlin and Winterstein, 2008), hence those researchers should 

establish equivalent rating or judgment when using this tool (Price et al., 2015). 

The majority of studies (n=20) employed the Kuder Richardson 20 formula and Cronbach’s 

Alpha to measure an internal reliability (El-Deirawi and Zuraikat, 2001; Garcia et al., 2001;  

Wongwiwatthananukit et al., 2004; Rothman et al., 2005; Wagner et al., 2005; Rubin et al., 

2007; Huizinga et al., 2008; Al-Qazaz et al., 2010; Collins et al., 2011; Koontz et al., 2010; 

Adibe et al., 2011; Eaton-Spiva and Day, 2011; Eigenmann et al., 2011; Guo et al., 2012; 

Schmitt et al., 2013; Navarro-Flores et al., 2015; Yacoub et al., 2014; Weeks et al., 2015; 

Alhaiti et al.,2016; Zainudin et al., 2017). In addition, eight studies performed Cronbach’s 

Alpha with other kinds of testing such as test-retest reliability (n=8) (Wagner et al., 2005; 

Rubin et al., 2007; Al-Qazaz et al., 2010; Eaton-Spiva and Day, 2011; Eigenmann et al., 

2011; Alhaiti et al.,2016; Alotaibi et al., 2017; Zainudin et al., 2017), split-half correlation 

(n=1) (Koontz et al., 2010) and inter-rater reliability (n=1) (Navarro-Flores et al., 2015). 

Translation 

In the case of cross-cultural translation, four previous studies employed a forward-backward 

and back translation procedure to translate the questionnaire from source language to target 

language (Al-Qazaz et al., 2010; Saleh et al., 2012; Schmitt et al., 2013; Alhaiti et al.,2016). 

One study, the researcher translated the source language (English) to the target language 

(Malay) by using the forward translation technique (Zainudin et al., 2017). 
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Response items 

The yes/no or true/false and do not know response types were used in eleven studies (Garcia 

et al., 2001; Wongwiwatthananukit et al., 2004; Wagner et al., 2005; Modic et al., 2009; 

Collins et al., 2011; Adibe et al., 2011; Guo et al., 2012; Weeks et al., 2015; Ahmedani et 

al., 2016; Beshyah et al., 2017; Zainudin et al., 2017). Eleven studies, the survey included 

multiple-choice items (El-Deirawi & Zuraikat, 2001; Findlow et al., 2002; Derr et al., 2007; 

Al-Qazaz et al., 2010; Koontz et al., 2010; Eigenmann et al., 2011; Navarro-Flores et al., 

2015; Amin and Chewning, 2014; Yacoub et al., 2014; Alhaiti et al., 2016; Alotaibi et al., 

2017), Likert scale (Schmitt et al., 2013), Open-ended response (Rothman et al., 2005), while 

the remaining studies did not report the type of answer response.  

Limitation of existing questionnaire 

Item generation 

There were a number of limitations with the included questionnaires relating to how they 

were developed. For example, three questionnaires did not describe the process of items’ 

identification (Yaacob et al., 2007; Ahmedani et al., 2016; Beshyah et al., 2017). The number 

of total items can affect the questionnaire reliability as the questionnaire with more items 

can generate higher reliability value (Francisco, 2013), however, one questionnaire had only 

three questions due to the participant’s time constraint and pharmacist’s busy schedule 

(Amin and Chewning, 2014).   

In addition, two questionnaires were too narrow; only comprising questions on foot self-care 

(Navarro-Flores et al., 2015), or heart disease risk (Wagner et al., 2005). Some 

questionnaires were developed for specific age groups, as they could only be used with 
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young people with diabetes (Koontz et al., 2010). Four questionnaires were too specific, only 

asking questions on diabetic management during Ramadan (Yaacob et al., 2007; Amin and 

Chewning, 2014; Ahmedani et al., 2016; Zainudin et al., 2017). 

The lack of reported validity and reliability 

Validity and reliability were not reported in two studies (Saleh et al., 2012; Beshyah et al., 

2017). Two studies did not report the validity (Robin et al., 2007: Zainudin et al., 2017). Six 

studies, where the questionnaire was not formally statistically validated, only reported that 

the tool was reviewed by experts (Findlow et al., 2002; Derr et al., 2007; Saleh et al., 2012; 

Amin and Chewning., 2014; Ahmedani et al., 2016; Beshyah et al., 2017). In addition, the 

reliability was been reported in five questionnaires (Findlow et al., 2002; Derr et al., 2007; 

Modic et al., 2009; Saleh et al., 2012; Amin and Chewning., 2014) 
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Appendix 6 Characteristics of included studies 

Author 

 

Type/ response Target 
population 

validity reliability comment 

Professional 

 

El-Deirawi and Zuraikat 

(2001).  

 

Use Diabetes Basic 

Knowledge Test (DBKT) 

of Drass 1989  
The Diabetes Knowledge 

Test (DKT) modified base 

on the DKT to update 

information and adjust 

following the 

recommendation  

of DKT’s author 

 

A 45 items multiple 

choice questionnaire of 

Drass (1989) DBKT was 

modified from DKT-

Diabetes Knowledge-Test 

of Scheiderich (1983)  

Nurse Content validity construct 

and tool’s format were 

reviewed by 6 experts in 

the field of diabetes 

education 

Cronbach’s alpha was 

0.79 

 

 

Findlow et al (2002) 

 

A revised questionnaire 

A 45 items multiple 

choice questionnaire was 

modified from DBKT of 

Drass (1989) 

Nurse Reviewed content validity 

by expert panel 

 

 
 

Pilot with 27 RN then 

no amendment 

But did not report 

reliability procedure 

This questionnaire was 

revised due to the 

concern of outdated 

information and 
American jargon words 

 

Derr et al (2007) 

 

A newly developed 

questionnaire based on the 

recent literature and 

updated ADA guidelines 

A 20 multiple-choice 

items questionnaire 

Topic includes insulin 

nomenclature, duration of 

action and other 

characteristics of 

specific insulin types, 

insulin dosing 

in type 1 diabetes, and 

insulin use 

during hospitalizations.   

Doctor and 

nurse 

Content validity was 

reviewed by several 

Endocrinology 

Department faculty and 

fellows with expertise in 

diabetes 

 

Pilot test with 15 

medicine 

Residents, medical 

students and fellows 
did not formally 

statistically validate the 

questionnaire 

Reliability was not 

reported 

Did not pilot with nurse 
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Author 

 

Type/ response Target 
population 

validity reliability comment 

 

Rubin et al (2007) 

 

A newly developed survey 

to assess the diabetes 

knowledge of nurses and 
residents in 

surgery, internal 

medicine, and family 

practice 

 

A 21 items questionnaire 

fill in the blank created 

based on ADA guideline 

Physician 

and nurse 

Not reported Cronbach’s alpha was 

0.78 

Test-retest reliability 

was 0.71 

 

Modic et al (2009) 20 items with true, false 

response covered 5 

topics: diet, blood sugar 

monitoring, symptom 

management, insulin, oral 

diabetic drugs 

 

Nurse Content validity was 

reviewed and performed 

statistically validate the 

tool by expert panel 

(1pharmacist, 8 nurses) 

CVI=0.90 

Not reported  

Eaton-Spiva and Day 

(2011) 

5 questions with 5 points 
Likert scale 

Consisted of diet, sign 

and symptoms, target 

ADA ranges, medication, 

exercise 

 

Nurse Item generated by 3 
nurses 

Cronbach’s alpha was 
0.91 

 

Test-retest was 0.95 

 

Amin and Chewning 

(2014) 

 

The three items were new 

developed based on expert 

clinical opinion and 

clinical studies (previous 
studies) 

 

This study examines 

Egyptian pharmacists’ 

knowledge regarding 

management of diabetes 

3 questions with multiple 

choices 

The survey included three 

knowledge questions 

relevant to counselling 

diabetic patients during 

Ramadan. 
Questions covered the 

recommended timing and 

dosing for 

metformin and insulin as 

well as the safe blood 

glucose 

Community 

pharmacists 

conducted standard 

cognitive testing of all 

questionnaire items with 

six community 

pharmacists from 

Alexandria, Egypt who 

were representative of 
the target population 

 

-Revised and then pre-

testing was done in 17 

community pharmacies in 

Alexandria, all were 

Reliability was not 

reported 

Limitation 

A tool comprised only 3 

questions due to the 

pharmacist’s busy 

schedule. 
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Author 

 

Type/ response Target 
population 

validity reliability comment 

during Ramadan. 

 

Egypt Language 

range required for 

diabetic patients to safely 

continue their fast. 

 

asked to provide feedback 

on the item clarity. 

Yacoub et al (2014) 

 
The Modified Diabetes 

Basic Knowledge Test 

(MDBKT) was a revised 

version of DBKT which 

was developed by Drass et 

al (1989)  

to evaluate nurses’ basic 

knowledge of diabetes. 

 

The Modified Diabetes 

Basic Knowledge Test 

(MDBKT) was adapted to 
ensure congruency with 

current established 

guidelines 

 

45 questions with 

multiple choice 

Nurse in 

Jordan 

Content validity was 

tested by consulting a 
panel of 

experts in diabetes and 

diabetes education (a 

nurse, diabetes educator 

and an endocrinologist) 

 

All of the 45 questions 

present in the MDBKT 

achieved a minimum 

agreement required 

among content experts. 

The final content validity 

index (CVI) was 

calculated at 0.94.  

Reliability was test with 

30 RN and Cronbach’s 
alpha coefficient for 

internal consistency on 

the MDBKT=0.77 

 

 

Ahmedani et al (2016) 

 

A new developed 

questionnaire included 25 

questions to assess 

knowledge, attitude and 

practices of General 

practitioners (GPs) 
regarding Ramadan and 

diabetes.  

 

 

25 questions with yes, no, 

don’t know response that 

were structured 

according to three 

categories such as 

Ramadan specific 

knowledge, diet and 

physical activity and 
treatment 

modification related 

knowledge and practices 

of GPs 

General 

practitioners 

in Pakistan 

This questionnaire was 

developed by expert 

panel, however, the 

process of developing and 

testing the questionnaire 

was not shown. In 

addition, the expert’s 

qualification was not 
reported. 

 

Validity was not reported 

 

 

Reliability was not 

reported 

 

Beshyah et al (2017) 

 

The 16  Physicians in 

United Arab 

Validity was not reported Reliability was not 

reported 

Specific only one 

occasion ‘Ramadan’  
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Type/ response Target 
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A new questionnaire to 

assess the  

Physicians’ Knowledge, 

Attitudes, and Practices 

questions were based on 

a literature review and 

the current 

good practice guidelines 

(six on demographics; 
three on knowledge, three 

on attitudes and four on 

practices). 

Three questions 

regarding diabetes 

knowledge are multiple 

true false and require that 

the participants 

responded either true or 

false to each five or six 

lettered options for each 

item. 
 

Emirates 

UAE 

 

Alotaibi et al (2017) 

 

45 items were adopted 

from a Diabetes Basic 

Knowledge questionnaire 

developed by Drass et al 

(1989) and four items 

from other validated 

questionnaires (O’Brien et 

al., 2003; Modic et al., 

2009) 
 

49 questions with 

multiple choice 

Nurse 

working in 

Saudi Arabia 

Content validity was 

reviewed by four experts 

and content validity index 

was 0.98 

 

Test-retest reliability 

was 0.727 

 

Patients 

 

Garcia et al (2001) 

 

Adjusted from 60 items of 

Villagomez (1989) 

 

24 items with yes, no and 

I don’t know response 

This is a short version of 

Villagomez (1989) 

questionnaire  

Type 2 

diabetic 

Mexican 

American 

Construct validity  

 

The score on the 60 and 

24 items were well 

correlation (r=0.85) 

Cronbach’s alpha was 

0.78 

Although the criteria of 

removing an item based 

on the item performance 

less than 0.25, however 

some were included if: 
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validity reliability comment 

A shortened version was 

created as an original 60 

items was lengthy.  

  

The survey was available 
in English and Spanish 

The questionnaire 

adjustment was based on 

the item performance 

such as item 

discrimination (item to 
total correlation) and item 

difficulty ≥0.25 

 

The content validity of 

the original 60 items 

established by expert in 

diabetes, and reliability 

r=0.88 

 

 

Reflect content critical 

to the intervention, had 

little variability or 

demonstrated sensitivity 

to the intervention in at 
least one of the 

subgroups 

 

  

Wongwiwatthananukit 

et al (2004) 

 
This questionnaire was 

newly developed due to 

the lack of existing 

questionnaires which was 

developed following the 

methodological research  

21 items with Yes, no, 

don’t know response 

 
Item created by literature 

review and interviewed 

expert from related field  

Include 5 domains 

 

General knowledge, 

complications, 

medications, daily self-

care  

The 

questionnaire 

was 
developed 

for 

pharmacists 

and other 

health care 

professionals 

to assess the 

knowledge 

of the 

diabetic 

patients  

Content validity reviewed 

by 8 experts 

 
 

Psychometric test with 15 

type 1 and 2 diabetic 

patients 

Test with 811 Diabetic 

patients from 21 

hospitals in Thailand  
 

Reviews based on item 

analysis 

Included Kuder–

Richardson Formula 

(KR) 20, corrected item 

total correlation 

between 0.20-0.52 

KR= 0.82 

Limitation: did not 

cover all general 

information about 
diabetes 

 

Recommend: should 

include diabetic cause 

and diabetic 

complication prevention 

Rothman et al (2005) 

 

A newly developed tool: 

the Spoken Knowledge in 

Low Literacy patients 

with Diabetes (SKILLD) 

10-items with open ended 
response designed by a 

team of clinical 

pharmacists and general 

internists in diabetes field 

and literature reviewed 

based on  ADA 

Clinical Practice 

Recommendations year 

Diabetic 
patients 

Content validity was 
reviewed by experts 

 

Construct validity was 

performed by using factor 

analysis 

Kuder-Richardson 
coefficient was 0.72 
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2000 and previous 

diabetes knowledge (the 

Diabetes Knowledge 

Test, and the DKN 

 

Wagner et al (2005) 

 

A new questionnaire 

The Heart Disease Fact 

Questionnaire (HDFQ) 

assess heart disease risk 

knowledge in people with 

diabetes 

 

25-items with true false 
and don’t know response  

generated from review 

literature based on three 

sources: ADA, the 

American Heart  

Association,  and  the  

National  Diabetes 

Education   Program    

 

Diabetic 
patients 

Content validity and face 
validity, item clarity and 

readability reviewed by 

expert in the field of 

diabetes and heart disease 

 

good criterion related 

validity 

Kuder–Richardson-20 
formula was 0.77 

 

Test -retest reliability 

(n=13, r=0.89) 

The HDFQ is readable 
to average 13 years old 

Huizinga et al (2008) 

 

The Diabetes Numeracy 
Test (DNT) 

 

A newly developed tool 

was developed by an 

expert panel in diabetes, 

literacy and numeracy 

which included 

diabetologists, certified 

diabetes educators, 

primary care providers, 

registered dietitians, 

behavioural researchers in 
diabetes, and literacy and 

numeracy experts. 

 

43 items covered five 

diabetes self-management 

areas such as nutrition, 
exercise, glucose 

monitoring, oral 

medication and insulin 

skills that patients may 

encounter during daily 

diabetes self-

management. 

 

 

Diabetic 

patients 

Content validity reviewed 

by experts 

 
Construct validity was 

examined through the a 

priori construct model and 

expected correlations as 

determined by the expert 

panel 

 

Cognitive test by 40 

individuals without 

diabetes to assess 

understandability  

Kuder-Richardson 

coefficient (KR-20) was 

0.95 
 

 

A shortened, 15-item 

version of this 

instrument demonstrated 
strong psychometric 

properties while 

covering all the skills 

tested by the 43-item 

version. 

Al-Qazaz et al (2010) 

 

Translate  

the Michigan Diabetes 

Knowledge Test 

A 14 multiple choices 

questionnaire of 

Michigan  

Diabetic 

patients 

Content and face validity 

were performed in 20 

Malaysian patients 

 

Cronbach’s alpha was 

0.72 

item total correlation 

was between (0.23-0.41) 
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developed by the 

Michigan Diabetes 

Research Training Center 

(MDRC) to Malaysia 

version 
Employing forward and 

backward translation 

 

Construct validity was 

performed by using 

known group validity 

among high moderate and 

low knowledge group 

Test-retest reliability 

was 0.894 

Collins et al (2011) 

 

A simplified true, false 

response format of the 

Revised Diabetes 

Knowledge Scale 

 

17 items original revised 

Diabetes Knowledge 

Scale with multiple 

choice was replaced by 

true, false response 

 

 

Diabetic 

patients 

Scale was developed 

in consultation with the 

Diabetes Specialist Nurse 

Team, Asian Link 

Workers, Warwick 

Diabetes Care Service 

Users group and the 

author of original tool 

(Michigan) 

Cronbach’s alpha was 

0.71, Item correlations 

with the total knowledge 

test score ranged from 

0.26 to 0.58 

True false version is 

easier to complete than 

multiple choice 

versions, however, there 

was statistically 

different between 

revised and simplified 

version, hence it is not 

recommender to use 

interchangeably  
 

Koontz et al (2010) 

 

A newly developed 

questionnaire to assess 

carbohydrate and Insulin-

Dosing Knowledge as the 

existing questionnaire did 

not address content about 

carbohydrate and those 

only validate in adults 

 

78 items with multiple 

choices generated by 14 

expert panel 

Youth with 

type 1  

diabetes 

Content validity reviewed 

and revised by experts  

 

Construct validity test by 

known case validity 

 

Readability of the test 

questions, measured by 

Flesh-Kincaid 

grade level, is 6th grade 

 
Pre-tested in 13 youths 

with type 1 diabetes or 

their parents for clarity 

 

Cronbach’s alpha was 

0.88 

 

Correlation of split half 

reliability was 0.59 

 

 

 

Adibe et al (2011) 

 

New developed 

questionnaire 

30 items with true false 

responses 

Created base on STGs of 

Nigeria 

Type 2 

diabetic 

patients 

Construct validity test by 

factor analysis was 0.87 

 

Cronbach’s alpha was 

0.89 
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Pilot test with 47 patients 

and then adjust the items 

 

Eigenmann et al (2011) 

 

Diabetes Knowledge 
Questionnaire (DKQ) is 

new developed 

questionnaire to assess 

knowledge about diabetes 

as a lack of an up-to-date, 

validated instrument 

15 items multiple choice 

(12 first item for both 

type1 and 2, item 13, 14 
for diabetic patients who 

treated by oral diabetic 

drug or insulin, item 15 

for the type 1 patient 

only) was established 

through literature review, 

Delphi survey and an 

opinion derived from a 

workshop of Australian 

Diabetes Educators 

Type 1 and 2 

diabetic 

patients 

Content validity reviewed 

by expert Delphi survey 

of 52 opinion leaders and 
a workshop of Australian 

Diabetes Educators 

 

The readability of the 

questionnaire was 

assessed by using the 

Flesch Reading Ease 

score 

Cronbach's alpha of first 

12 items was 0.73, 14 

first items was 0.76, and 
first 12 items +items 

number 15=0.79 

 

Test‐retest showed good 

reliability with no 

evidence of change over 

time (t=1.73; df=56; 

p<0.85), and a 

correlation of 0.62. 

 

 

Guo et al (2012) 

 
The difference between 

western and Chinese 

culture led the author to 

develop a new 

questionnaire to assess the 

knowledge about diabetes 

 

111 items with true false 

and do not know options 
Develop by reviewing 

current literature  

Diabetic 

patient in 
China 

The content validation 

index was 0.923 

Cronbach’s alpha index 

was 0.909 

Did not describe the 

process of testing 
validity and reliability 

Saleh et al (2012) 

 

This study modified the 

Diabetes 

Knowledge Test (DKT) 

questionnaire of the 
University of Michigan 

following the local 

guideline of Diabetes 

Association of 

Bangladesh  

 

35 knowledge questions 

were divided into basic 

(13 items) and technical 

sections (22 items), 

correct response was 

assigned a score of 1, 
while incorrect was 0 

Newly 

diagnosed 

type 

2 diabetic 

patients 

Pre-test was performed  

 

Did not report the process 

and type of test validity 

Not report The authors explained 

that their knowledge 

question consisted of 35 

items which were 

adapted from a brief 

DKT of Michigan, 
which has only 23 items, 

so the author did not 

report the source of the 

other items 
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Employed forward and 

backward translation 

 

Luevano-Contreras et al 

(2013) 

 
The dietary data from 30 

subjects from a previously 

published research study 

were used 

 

A newly developed food 

frequency questionnaire  

comprised of 90 food 
items 

Type 2 

diabetic 

patients 

Validity of the food 

frequency questionnaire 

(FFQ) was evaluated 
when compared to the 7-

day food record (7-dFR), 

both for total Advanced 

glycation end products 

(AGEs) content and types 

and amounts of food 

eaten. 

 

A test–retest  

The Spearman’s 

correlation coefficient 
was 0.89 (p50.01), and 

the intraclass correlation 

coefficient was 0.98 

with 95% CI (0.95, 

0.99) 

 

Schmitt et al (2013) 

 

 A newly developed 

Diabetes Self-
Management 

Questionnaire (DSMQ) 

 

16 items with 4-point 

Likert scale was created 

from the literature 

Diabetic 

patients 

Content validity was 

reviewed by the group of 

experts including 5 

psychologists, 3 
diabetologists and 15 

diabetic patients.  

 

Construct validity was 

performed by using 

known group validity  

 

Convergent validity by 

comparison with another 

measuring tool 

 

Cronbach’s alpha was 

0.84 

Item analysis mean of 

inter item correlation 
was 0.25 

The original version was 

German, the developer 

employed forward and 

backward translation  

Hernandez and 

Hernandez (2015)  

 

Adopted from previous 

studies 

The 27 items of the Body 

Knowledge 
Questionnaire (BKQ) 

were developed through 

review of the literature on 

integration and weight 

management/obesity  

Adults with 

and without 
type 2 

diabetes 

Content validity 

was established by using 
the The Diabetes 

Questionnaire (TDQ) and 

literature on obesity and 

weight management as 

sources for questionnaire 

items 

 

Scale reliability analysis 

was used to determine 
the internal consistency 

The content validity are 

usually established and 
reviewed by the experts, 

however, this author 

stated that as this 

questionnaire items were 

drawn from previous 

studies the authors of 



 
 

407 
 

Author 

 

Type/ response Target 
population 

validity reliability comment 

Exploratory factor 

analysis was used to 

assess the construct 

validity 

 
Criterion-related validity 

was established through 

discriminant function 

analysis and logistic 

regression 

 

Pilot tested with 4 groups 

of individuals with and 

without type 2 diabetes 

each previous study 

were experts 

 

*Although this study 

performed EFA factor 
analysis to assess the 

construct validity by 

using a 32 sample size. 

According to several 

previous studies the 

minimum sample size 

should be 50 (Comrey 

(1973; Gorsuch,  1974; 

Comrey and Lee, 1992), 

100 sample Gorsuch, 

1983; Kline, 1994) and 

200 (Guilford, (1954; 
Cattel,1978) 

 

Navarro-Flores et al 

(2015) 

 

The new diabetic foot 

self-care questionnaire 

 

(Spanish language) 

16 items multiple choice 

generated by literature 

review on Health-related 

quality of life (HRQoL), 

pain and functionality 

instruments for foot care 

questionnaires 

 

 

Diabetic 

patients 

Face and content validity 

reviewed by 3 experts 

performed statistically 

validate the 

questionnaire 

 

Cognitive interviewed 

with 30 diabetic patients 

 

Construct validity 
The Kaiser-Meyer-Olkin 

was 0.89, and the 

Bartlett’s test of 

sphericity was significant 

(p < 0.001) 

 

Criterion validity was 

Cronbach’s alpha was 

0.89. Inter-item 

correlations 

 Between 0.06-0.74 

 

Inter-rater reliability 

conducted by two 

independent researchers 

 

Construct validity used 
factor analysis 

 

 

Limitation  

Did not included  

patient with amputation 

of the lower limbs  
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analysed using correlation 

coefficients between the 

questionnaire and 

HbA1c, and glucose 

(low score inverse 
correlate with high blood 

sugar levels) 

 

Weeks et al (2015) 

 

New developed 

questionnaire 

A 32 true false don’t 

know response 

questionnaire  

generated by certified 

diabetes 

educators, dietitians, 

physiatrists, nurses, 

therapists and other 

health care providers 

practising in the medical 
rehabilitation 

environment 

Diabetes and 

non-diabetes 

Content validity 

established by 9 health 

professionals and 2 

diabetic patients  

 

Construct validity 

-Known group validity 

-Confirmatory factor 

analysis 

 
Cognitive test by 9 health 

professionals and 2 

diabetic patients 

 

Cronbach’s alpha for the 

32 items was 0.817 

The test was written at 

an 

average reading level of 

6th grade on the Flesch-

Kincaid Grade 

Level Index. 

 

Alhaiti et al (2016) 

 

Translate  

the revised Michigan 

Diabetes Knowledge Test 

version 2016 (DKT-2) to 

Arabic 

 

A 14 multiple choices 

questionnaire 

Type 2 

diabetic 

patients in 

Saudi Arabia 

Content validity reviewed 

by 6 experts and Item -

level content validity 

index (I-CVI was between 

0.83-1), Scale – level 

content validity index (S-

CVI=0.96) 

Test-retest reliability 

was 0.90 

Cronbach’s alpha 0.75 

The questionnaire was 

translated to Arabic 

version following the 

WHO process for the 

translation 

Zainudin et al (2017) 

 

A new developed 

questionnaire was 

available in both English 

and Malay developed and 

modified by the author 

Questionnaire included 
44 items which were 

divided into 4 sections: 

Section 1, A modified, 16 

multiple choices version 

of the validated Michigan 

Diabetes 

Muslim 
patient with 

diabetes 

Validity was not report 
 

This questionnaire 

included both languages, 

however the author did 

not perform cognitive test 

for clarity and readability 

of the questions 

Cronbach’s alpha 
-Test-retest reliability  

 

 

Did not report the 
process of validating 

and testing reliability of 

the questionnaire and 

the value of reliability, 

however the criteria for 

accepting 
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Knowledge Test 

(MDKT) to suit were 

modified to better suit the 

Singapore population (16 

items). 
Section 2-4 include 28 

items with yes, no, don’t 

know options based on 

the recommend of ADA 

management of DM 

during Ramadan 2010 

 

Cronbach’s alpha was a 

score > 0.6. 

 

The questionnaire first 

developed in English 
and the translated to 

Malay by using forward 

translation technique 

  


